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“The McKinley Hot-Air Engine. 


‘This engine derives its power from an alter- 
nate pressure of air, contained below the 
working piston for the out stroke, and a 
partial vacuum for the return stroke. 

These different conditions are produced by 
changing the temperature of the air above 
and below a certain mean average tempera- 
ture that at any given time corresponds to the 
atmospheric pressure. When the temperature 
rises above this point, it gives a pressure cor- 
respondingly above that of the atmosphere, 
whereby the piston of the engine is forced 
up; and when the tem- 
perature falls below this 
average point, then the 
pressure within the engine 
falls below the atmospheric 
pressure, and the piston 
is thereby forced down. 
The perspective view shows 
the arrangement of cranks 
and connections by which 
the movement of the work- 
ing piston is carried to the 
crank shaft, and a proper 
motion of other parts is 
effected. 

Fig. 2 is a vertical cen- 
tral section. JB is the cyl- 
fitted with the work- 

In open 
with this 
cylinder is a chamber, 
formed by the two_ con- 
centrically corrugated 
plates A and A, and a ring 
A,. Within this chamber 
is a diaphragm H#, made 
as nearly as possible non- 
conducting for heat. ‘This 
diaphragm has attached to 
it, above and below, con- 
centric flanges, adapted to 
enter the inside corruga- 
tions in plates Band A,, 
and receives a reciprocating 
movement between said 
plates alternately with the 
working piston, by means 


inder 
ing piston JD. 
communication 


of which movement the air 
inside is transferred back 
and forth between the 
upper and lower parts of 
the chamber, which is 
termed the regenerator. 
Arranged around the pe- 
riphery of this diaphragm, 
and between the plates A and A, and within 
the ring A,, are a great number of finely- 
divided pieces, through which the air passes 
in its way back and forth within the chamber. 

The lower plate A, 
edge of the drum G, 
upon the base plate. 


rests upon the upper 
which in turn rests 
Bolts passing through 
lugs upon the edge of plates A and A,, and 
through the base plate, fasten all these parts 
together. Within this case is arranged a fur- 
uace, which is a drum lined with tile or 
fire-brick. <A deflecting plate guides the 
products of combustion in close contact with 
plate A, into the annular flue 8. The lower 
edge of drum @ is perforated with holes d, 
through which air enters the ash-pan below 
the grate. 

Entirely surrounding the regenerator and 
case G is another case /, somewhat larger, 





enclosing an annular space. 
of this case 7 conforms in shape to plate . 
and closes up with the outer edge of the base 
ring N, which carries concentric flanges that 
descend into the outside corrugations of 
plate A. By means of these concentric 
flanges, the ring Vand the outside case /, a con- 
tinuous air-space is formed, by which a current 
of air, entering near the top of cylinder, is 
made to flow over the surface of the cylinder, 
the upper surface of the regenerator, the out- 


side surface of the furnace case G, and enter | 


the ash-pan through holes d, to feed the fire. 
The first effect of this current of cold air is 
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to come in contact with the cylinder, keeping 
it cool; from this it passes to the somewhat 
warmer plate A, keeping its temperature down 
also. After this it passes over the 


casing, still warmer from the escaping furnace 


furnace 


gases, and keeps its temperature down also, 
and finally enters the ash pan. 

A fire being built within the furnace, the 
plate A, becomes quite hot in the center— 
the heat being less intense towards its outer 
edge. The lower part of the diaphragm also 
becomes heated, as do the lower layers of 
wire cloth, and the upper layers also to a less 
extent. If now the diaphragm be caused to 
move up, the air above it, which is cool, will 
be made to pass over the inside of the upper 
plate 


cloth, becoming heated more and more as it 


A, and down through the layers of wire 


passes through layers that are more highly 


The upper part | 
i, | plate A,, which is still hotter, 


heated ; thence over the outer part of the 
and over its 
inside surface, gradually increasing in tem- 
perature until the greater part of the air 
reaches the central part of said plate next the 
fire. By these means the air is gradually but 
rapidly heated, causing the pressure to rise 
and force up piston )), when the stroke of the 
As the crank turns the 


center, the diaphragm is made to descend and 


piston is completed. 


the heated air is made to pass back again, 
coming in contact with the surfaces again, and, 
being hotter, gives off heat tothem. As its 
temperature is reduced, it comes in contact 
with still cooler surfaces, and is thus gradually 
but rapidly cooled until the pressure falls 


below the atmospheric pressure by which the 


| working piston will be driven down again. 


These successive movements of working 
piston and diaphragm are produced by attach- 


| ing each to a crank movement that is at right 
angles, or nearly so, with the other, so that 
| while one is passing the center, and moving 


slowly, the other is moving rapidly and vice 
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avery small portion at the extremes of the 
hot and cold parts, from heating to cooling, 
That is, 
is such as to cause the air to be cooled then 


and vice versa. when the movement 
almost the entire surface of both plates, dia- 
phragm and all the regenerating surface be- 
that is, the air 
brought into contact with any given surface 
is hotter 
with and is cooled by the 
versal of the motion brings about an exactly 
contrary state; that is, the air in every part 
is cooler than the surface in 


comes cooling in its effect ; 
than the surface it is in contact 


contact, and a re- 


of the engine 
contact, and is consequently heated by the 
contact. 

The engine is entirely self-contained, and 


needs nothing but a stove-pipe connection to 


| a flue to make it ready for fire and work. 


The manufacturers of these engines are the 
McKinley Engine Company, Cincinnati, Ohio. 


ape 


A scientific contemporary illustrates and 
describes a steam-engine in which the crank 
with, 


‘‘obtains a 


is dispensed and 


which uni- 
form leverage throughout 
the entire stroke, thereby 
avoiding loss of power due 
to the use of the crank.” 
We had supposed that the 
fallacy that there was loss 
of power in the crank had 
been so fully and so fre- 
quently exploded that none 
of the fragments.were left. 
In the case of this engine, 
two additional 
are used, the 


cylinders 
number of 
parts acting under friction 
increased,and a complicated 
and undesirable construct- 
ion adopted, all to avoid a 
loss that exists only in the 
imagination. The follow- 
lecture by 
Coleman Sellers, Jr., be- 
fore the Franklin Institute 
might be 





ing from a 


occasionally 
quoted to the advantage of 
than 
‘““'There are 





inventors : 
cranks 
besides the crank that turns 


others 
many 








but the 
is the crank 


the grindstone ; 
worst crank 














who is going to improve on 
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versa. As these operations are repeated upon 
the same body of contained air in the engine, 
and no air is supposed to escape or be intro- 
duced, there is no necessity for induction or 
eduction valves, and the only valve used is a 
small one operated by the governor that keeps 
the speed uniform by allowing a small quan- 
tity of air to pass, in order to keep the engine 
down to a given rate of speed. 

It will be seen that as the air passes back 
and forth in the regenerator that it gives up 
heat to the 


back from the surface again. 


surface, and in turn receives it 


In so far as this goes, the necessity is ob- 
viated of receiving heat from the fire or bejng 
The 
change of the direction of the movement of 


cooled by the current of cool air above. 


the diaphragm changes at the same time the 


| functions of the entire engine surface (except 





the crank.” 


Postal Telegraph Wanted. 

The present Congress has an opportunity 
to confer a lasting benefit upon the country 
if it will only pass some bill to establish a 
Why should not the post- 
office take the benefit of telegraphs as well as 
There are a few Rip Van Winkles 
who would like to see everything conducted 


postal telegraph. 
railroads ? 
as it was twenty years ago. They rise up to 
But the 
people at large decidedly want a postal tele- 
It would be but little trouble to start 
a Government telegraph between the princi- 


protest against every innovation. 
graph. 
pal cities. Once in operation public senti- 
ment would demand its extension, and in a 
few years people would wonder how they got 
along patiently without it. 
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A Novel Chimney Staging. 





By Frepericxk G. Coaain. 





A PAPER READ BEFORE THE CHICAGO MEETING 
OF MECHANICAL ENGINEERS. 





In the Fall of 1885, the Calumet and Hecla 
Mining Company completed a new brick 
boiler house for its stamping and concentrat- 
ing works at Laké Linden, Mich. It was 206 


feet long and 70 feet wide, giving room for 


fourteen fire-box boilers, whose shells are 90 
inches in diameter, with a total length of 34 
feet. 

The chimney designed for this boiler-house 
was to be of wrought iron, 13 feet 7 inches in 
diameter and 165 feet high, above the brick 
base upon which it stood, and the top {of} the 
latter was 20 feet above the ground, making 
a total height of 185 feet above the surface. 

The courses were five feet high with four 
sheets in each course, the ends and edges 
butted together, the joints being covered 
with straps riveted to the sheets on the out- 
side. 

The first ten courses were ?'’ thick, the 
second ;°,’’, the third }’’, the top three courses 
#s' thick. The late arrival of the material 
for the chimney, with other’ circumstances, 
brought the commencement of its erection 
rather late in the season, so that it became a 
serious question as to whether it could be 
completed in time to allow the brick lining 
to be put in before the freezing weather set 
in. In fact, it became evident that with the 
ordinary method of staging it could not be 
done. Such a staging would have required 
ten uprights of 8x8’ timber, with the brac- 
ing necessary to hold them in position, and 
girting, and provision for a platform every 
five feet—?.e. for every course—sufficiently 
strong and wide to allow the workmen to 
stand outside for holding rivets and bolting 
together, all requiring not less than 26,000 
feet of lumber. 

Such a staging would have to be put up in 
sections, during the operations for which the 
iron work would have to be suspended, and 
the time put upon the staging and platforms 
would be nearly as much as that for putting 
the plates in position and riveting, and the 
expense full as much. But, regardless of the 
question of extra cost, the delay which such 
a staging would occasion made it imperative 
to devise some more rapid method for raising 
the chimney, and the result was the plan 
illustrated. 

This consisted of a frame about nine feet 
square, with four 8x8" uprights 16 feet long, 
suitably braced and bolted together, with a 
platform at the bottom, one about four feet 
from the bottom, which carried the workmen 
while riveting, and one still higher for carry- 
ing the forge, etc., the platforms being indi- 
cated by the letter P. 

Upon the top of this frame were four arms 
B jointed at the center, through which it 
was bolted to a cross girt, but so as to allow 
it to swing freely. ‘To the ends of these arms 
were suspended the cages D by blocks and 
falls, as shown. These cages extended a 
little more than one-quarter round the chim- 
ney, and consisted of a segmental platform 
about three feet wide, with a railing of gas 
pipe, and covered with canvas, to protect the 
workmen from the wind, and prevent the pos- 
sibility of their falling. The whole thing re- 
quired less than 1,000 feet of lumber. The 
frame having been bolted together within the 
chimney base, the process of erection might 
be begun. The cast-iron ring, upon which 
the chimney was to rest, having been put in 
place upon the top of the base, a loose plat- 
form was laid over the opening, and the first 
two courses were raised into place with a 
‘* gin-pole”’ and bolted together. Two snatch 
blocks were then hooked on to the upper 
sheet near the two opposite corner posts of 
the frame, at the bottom end of which were 
eye-bolts, into which were hooked the hoist- 
ing ropes which passed up through the blocks 
and down to the bottom through another pair 
of blocks on to the drum of a small steam 
hoisting machine. The temporary platform 
was then removed, and the frame was raised 
high enough so that the two sticks of timber 
A could be placed on top of tht base under 
he uprights. The cross bars B were then 





put in place, and the cages D suspended, and 
the two courses were riveted together. The 
gin-pole was now laid aside, and the third 
course was put in place by the method to be 
used from that point to the top, the ease and 
facility of which are worth noting. In the 
arms B, just back of the eye-bolts to which 
the cages were suspended, were other eye- 
bolts , into which was hung a snatch block, 
over which was passed a rope leading from 
the hoisting machine, and hooked into the 
sheet upon the ground. As the sheet was 
raised, the cage was swung out to allow it to 
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NovEeL CHIMNEY STAGING. 


pass up behind it, the sheet swinging naturally 
and easily into place, where it was secured 
with bolts. When the whole course was thus 
secured, the snatch blocks were hooked on to 
the sheet as before, and the frame raised as 
before, so that the loose cross beams A could 
be laid into the stirrups S, which had pre- 
viously been bolted in place at the horizontal 
seam, and from this point up the frame—ex- 
cept when it was being raised—was resting 
upon the two cross beams A hanging in the 
four stirrups, of which there were two sets, 
so that while the frame was hanging in one 
the other could be transferred to the seam 
above. There was, therefore, no delay, for, 
as each course was riveted up and another 
bolted in place ready for riveting, but a few 
moments were required to hook on the snatch 
blocks, raise the frame, transfer the cross 
beams A to the next set of stirrups, and drop 
the frame on to them. The sheet being 
riveted one-quarter round on the opposite 
sides, the cross bars B were swung so that the 
cages covered the other two quarters and the 
riveting was completed. 

In this way this traveling staging, carrying 
eleven men, went to the top with no trouble 
whatever, the operations following each other 
in rapid succession, and within twenty-seven 
working days from the driving of the first 
rivet at the bottom, the last rivet was driven 
at the top, including the hanging of three sets 
of guys and painting the chimney inside and 
out. A cast-iron capping has been put in 
place, a permanent iron ladder was hung from 
top to bottom. 

The cages were then lowered to the ground 
and the frame taken apart and dropped, two 
pieces of timber being laid across the top 
from an eye-bolt, in which were hung blocks 
and falls for the purpose of raising a plat- 
form, which carried the masons and material 
for putting in an eight-inch lining, which 
was done in about twenty days. The blocks 
were then lowered and the cross timbers 
dropped, and a completed chimney stood as a 
testimonial of the quickest time on record for 
such a job. The total weight of the chimney, 
including the base, ring and cap, is 100,105 
lbs. The cost for the labor, including punch- 
ing and rolling the sheets and straps, and all 
labor incidental to the erection, did not exceed 
2,4; cents per lb. ; 











The Start of an Extensive Business. 





Our correspondent, Robert E. Masters, 
lately in the employ of the Eclipse Wind En- 
gine Co., sends us the following in regard to 
the building up of those works ; 


In the winter of 1865, Mr. L. H. Wheeler, 
Sr., a missionary among the Chippewa In- 
dians on Lake Superior, in northern Wiscon- 
sin, had the misfortune to have an arm broken, 
which confined him to the house. About the 
same time his son, L. H. Wheeler, Jr., and 
others were hauling sleigh loads of fish from 
the lake through the woods to St. Paul. Part 
of the way trees had to be cut down to enable 
them to get through. Mr. Wheeler got caught 
by one of the’ falling trees and had a leg 
broken ; he was carried back by his friends to 
his father’s” house in the Indian village of 
Odania. 

While they were both convalescent,one hav- 
ing the use of his legs and the other the use of 
his arms, they managed between them to 
make a model of a windmill. After they 
were able to get around, they built a rough 
windmill. It was a rigid affair, without any 
arrangements about it to adjust itself to the 
wind. The first time the wind changed it 
blew the mill over. Not discouraged at this 
mishap, they hewed a pivot out of a log so 
that the wheel would adjust itself to the 
changes of the wind. This second mill was 
erected to,work a pump, the whole arrange- 
ment of which was out of wood. 

There is a poetic incident connected with 
this second mill which seemed at the time _to 
be a harbinger of good luck. Blue birds 
built their nest in a recess in the pivot. When 
the young were hatched and ready to leave 
their nest, they all flew down into the sitting 
room of the missionary’s house. 

In 1867 Mr. Wheeler moved with his family 
to Beloit, Wis., and with but very little capi- 
tal started to build windmills in a shanty 








shown in the engraving, with the firms’ name, 
L. H. Wheeler & Son. tacked on the roof. 
From this small beginning has grown the ex- 
tensive works of the Eclipse Wind Engine 
Company. Without going into details of 
of the sizes of the different departments, 
their new works are all first-class, substantial 
buildings, and spread over seven acres of 
ground. In the busy season they employ 
over 300 hands. The machinery isrun by a150 
horse-power engine, and since 1881 they have 
on an average used annually 1,200 tons of pig 
iron, wrought iron in proportion, and three 
million feet of lumber manufactured into 
windmills, tanks and railroad water supplies. 


* 
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The Production of True Crank Shafts 


and Bearings. 





By Horack Sez, PHILADELPHIA, Pa. 





A PAPER READ BEFORE THE CHICAGO MEETING 
OF MECHANICAL ENGINEERS. 





It has been said, ‘‘of all parts of marine 
engines that which requires to be renewed 
most frequently is the crank shaft.’ * 

This is no doubt principally due to the 
shaft being injured or broken by the strains + 





* On some of the Causes of Failure of Crank 
Shafts in Marine Engines, by J. T. Milton, Trans. 
Inst. Nav. Architects, 1879. 


t Address to the Mechanical Science Section of 
the British Asso., by B. Baker, M. L C. E., Pres. of 
Section, Aberdeen, 1885. 








which come from either the want of truth in 
itself, orj from the bearings being out of 
line. 

In order to eliminate these strains, and 
leave none but what are derived directly 
from the piston, a standard of workmanship 
has been adopted which excludes all meag. 
urable errors. 

To effect the desired improvement it is pro- 
posed to use a cylindrical truing mandrl or 
face plate, if it may be so called, of a length 
somewhat greater than that over the extreme 
ends of the main bearings, and of the same 
diameter as the journals of the shaft. In aq. 
dition to this, for the built-up shaft, there is 
a set of special bearings corresponding in 
number and diameter with the journals of the 
crank shaft, and secured, with the capacity 
of longitudinal adjustment, upon a stout and 
truly level bed. 

The fitting and finishing of a built-up crank 
shaft is asfolows: ‘The special bearings hay. 
ing been been bored out and properly secured 
upon the bed, are made true and in line 
axially by applying the mandrel to them, and 
correcting any irregularities which the man- 
drel as a face plate may develop. 

The several sections of the shaft with the 
cranks shrunk on and keys forced in are next 
dropped into and secured in their correct 
position in the adjusting bearings. A port- 
able boring bar and gear is then set parallel 
with the shaft, in bearings upon the bed, and 
the eyes of each pair of cranks are bored to 
receive the pin, which is then forced or 
shrunk in and keyed. 

The main bearings of the engine are bored 
out and the mandrel dropped into them to de- 
tect errors, which are corrected, after which 
the shaft is tested and made true, if necessary, 
by dropping it into the main bearings, which 
are now used as an external cylindrical face 
plate, after which the couplings are corrected 
by facing them off with power or by hand, 
while the. shaft is reyolved in the main 
bearings. 

As a final assurance against the possibility 
of the shaft and bearings being out of line 
when in operative position, the mandrel is 
again applied to the bearings after the line 
has been run through them and the bed plate 
securely fastened to the foundations. In the 
event of either of the bearings having been 
forced out of shape or. position in screwing 
down, it is corrected by raising or lowering 
before the shaft is finally dropped into place. 

The several operations before described 
refer more particularly to the case of a built- 
up crank shaft. When a solid shaft is to be 
dealt with, it is, after being turned, tested 
and made true with its own bearings after 
they have been perfected. 

The practical result of following the above 
has been not only the ease with which the 
serious errors have been detected and kept 
out, but also the facility and certainty with 
which large, as well as small shafts, composed 
of one, two, and three pair of cranks, together 
with their bearings, have been produced of 
such perfect form and excellence that the 
surface of both journal and bearing is made 
up of numerous bearing points, equally dis- 
tributed,* and lying close together. 

Moreover, it has been possible with such a 
condition of truth, to run with very close ad- 
justments, the clearances ranging from the 
one hundredth to the one hundred and tweuty- 
fifth of aninch. There being no idle surface, 
this, also, has been done without heating or 
the use of water during even the first trial of 
the engine, and that with the full pressure of 
steam upon the piston. The wear, also, has 
been kept down to quite a small amount. 
Some 25,000 nautical miles have been run 
before re-adjustment has been necessary, and 
135,000 before the wear of journal and bottom 
box combined has amounted to the one fiftieth 
of an inch. 

The following, it may not be without in- 
terest to mention, are the names of some of the 
vessels fitted with shafts produced in this 
way: S.8S. Mariposa, Alameda, San Pablo, 
H. F. Dimock, Eureka, El Paso, El Dorado, 
Philadelphia, and yacht Atalanta. 


—— 





* On producing True Planes or Surfaces in Met- 
als, by Jos. Whitworth, Trans. British Asso. for the 
Advancement of Science, Glasgow, 1840. 
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To Mould Kettles and Pans in Loam, 
With Full Instructions for Casting 
Bottom Up or Bottom Down. 





By S. Boiuanp. 





Fig. 58 is a sectional elevation of an 8’ 0” 
kettle, 13” thick, showing the cope closed 
over core. 

In commencing a job like this, let particu- 
lar attention be paid to the selection of a 
foundation plate, making sure that it is strong 
enough to lift the core without springing. If 
the plate is plain, as shown at A, it should be 
at least 3’ thick; but should you have to 
make one, let it be after the design shown at 
B,and2" thick. The sweep first used forms 
‘the core, strikes the bottom of flange, also 
the seating or guide, and bearing for cope 
ring. Build the core with open, coarse mud, 
keeping the bricks well apart to allow the air 
to pass freely from the surface. Use half 
bricks on the upper course, crossing the 
joints all along, and putting in a tie course 
here and there, as shown at C. After the 
bricks are all laid, clean them off well, and 
scrape down into the joints. This will help 
to hold the loam firmly to the bricks. Use 
your loam soft, rubbing it well on the bricks, 
and sweeping off as you go around. For the 
finishing or skimming coat it is best to use 
the same loam, sifted fine. Your loam being 
hard enough, take off the thickness, strip, 
and strike on the thickness, which is done 
thus: Have some old sand, at the regular 
green sand temper, sifted fine; start at the 
bottom, ramming it on hard with your hand, 
using the sweep carefully so as not to drag 
down the sand. After you have struck on 
the thickness of sand, dampen a little and 
slick all over, leaving it clear of the sweep 
about ;';"', taking care to trim the corner of 
flange by pressing it down all around with 
your trowel, so as to insure a sharp edge 
when you skin up. 

It is well to make sure of enough skinning 
loam before you commence, as there is no 
time to be mixing more (should you be short) 
after you have once commenced, on account 
of the old sand absorbing the water so quick 
and leaving the surface hard ; it must there- 
fore be finished at the first pass round, if 
possible. . 

When the thickness is hard enough to work 
on, oil all over and throw on parting sand. 
You now set on the cope ring, and commence 
to build the cope, as shown. It will be ob- 
served that two ways of building the cope 
are shown. One with building rings, and the 
other all brick. By placing rings, as shown 
at D, Hand F, and packing between them, 
as seen at Gand H, you can bind down the 
mould as soon as it is closed, packing under 
the cross at J and J. This I consider the 
best and safest plan. 

But you can build your mould, as shown, 
without rings, in which case more care is re- 
quired in the ramming. When you have 
rammed the mould as high as shown at D, a 
plate must be bedded on the sand, taking 
care that it is good and solid underneath. 
Packing must be placed on this plate in 
suitable places for wedging under the cross. 
After ramming a little above the top, another 
plate must be bedded down clear of the run- 
ners, and both firmly bound down with the 
cross or binders. The gates and riser are 
shown. The riser being on the top, a sufficient 
number of ?” runners, to run the mould full 
at a lively rate, must be arranged around it, 
forming a circle about 30’ diameter. 

Do not keep the riser open when you cast, 
but after making your basin for the flow-off, 
fill it with soft straw or hay, and place over 
the hay a dry brick or two, or a piece of core 
to keep it down. This answers a good pur- 
pose, inasmuch as it does not prevent the gas 
from escaping from the mould; but it does 
prevent that rush of expanded air which, 

when the riser is left open, so often damages 
the crown of the kettle. 

Another important matter is to carry off the 
gas from underneath a hollow mould. I have 


mould be rammed in the pit, connect these | 
gutters with pipes leading to the top, and | 
just before you cast pour down a little iron | 
so as to reach the center. This warms and | 
expands the air inside and creates a draft, 
along which the gas from the core will travel 
safely. 

One great evil of which I would warn 
moulders is the placing of a great quantity of 
shavings and wood in the trench and along 
the bottom. 

These taking fire suddenly throw such a 
sudden heat up to the brickwork as to expand 
the core and loosen the loam. The conse- 
quence is a badly seamed core ; or, as I have 
seen more than once, the casting is lost alto- 
gether. 

When lugs, eyes, brackets, etc., are to be 
cast on the outside they may, in many in- 
stances, be rammed up in a core and the core 
built in at the proper place ; but if the pat- 
tern must be bricked in the cope, let the 
thickness-sweep be nicked at the height re- 
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Riser 





| 
3” from the point, loam and brick filling the 
rest. You now dry this, after which it can be 


| cleaned off well, so that no soot clings to it, 


and if (as stated above) care has been taken 
to keep the form of bottom, it will be easily 
bedded on about ?” of soft loam, which must 
be spread on the thickness. Lay your bricks 
as seen until you come to plate B. A glance 
at the engraving will be sufficient to show 
why the rings B and Care used. The broken 
line # shows that most of the core to be built 
hangs past the plate A. ‘The inner edge of 
ring B, being supported by plate A, carries 
the brickwork up to ring C, which, being 
supported by ring B, carries you past the 
curve, where the core is almost straight, and 
there is no need for further support. These 
rings can be cast thin, and bedded down on 
soft mud. A plan of top covering plate is 
shown at Fig. 65, leaving out the four lugs to 
which center is attached, and the two swivels 
which are shown for another purpose, as will 
be seen further on. The only lugs required 
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Movutpine KEtTrTLeEs 


quired ; this leaves a mark all round, and it 
is then easy to set off to right position, ac- 
cording to drawing. 

TO MAKE A KETTLE BOTTOM DOWN. 

Fig. 63 is a sectional elevation of lead ket- 
tle at half its diameter, and shows at a glance 
the method of building cope and core. The 
branch core is seen secured by chaplets, with 
core cake closed on at ends. The engraving 
represents a kettle 7’ 6’ diameter, 3’ 9’’ deep. 
A strong foundation is required for this job, 
as a great weight is to be carried, the brick- 
work, as shown, reaching to the outside all 
the way up. The first sweep used in this case 
forms the outside, on which (when hard 
enough) the thickness is swept. Let the 
brickwork be very open, and use plenty of 
cinders, leading a vent to the outside from 
every course. This serves to carry off the 
steam when drying, as well as to give vent to 
the gas-when cast. 

At A is seen the bottom plate of core, 
which, when made, care must be taken in 
pushing in the prickers, so as to have them 





tried many ways, but prefer the one of mak- | 


ing a gutter or trench from the center of the 
pit to the outside, in two places, opposite 


the correct depth and position. The staples 
must be set so as to come directly under the 
inside lug of covering plate, as shown. This 


each other if possible. Let the gutter run on | plate, when made, must be turned over, and 
a gentle slope to the center. 


Should the 





|the prickers packed with cinders to about 








Fig.63 


ANB Pans 1n Loam. 


in this case are the four inside, for bolting 
core up to, and the four outside for lifting. 
Two methods are suggested for the top 
plate. One is to dry a thickness of loam in 
the pricker, and bed downon soft loam on the 
joint, and over the brickwork of core at the 
same time ; this is the best plan, as it insures 
absolute correctness of fit. The other plan 
is to strike top of core level with outside 
joint, and after the covering plate is swept 
with the spindle and dried, it is turned over 
and laid on. Let the covering plate be cast 
strong. The one shown has flanges cast on 
both inner and outer edges, and makes a good 
plate out of the same quality of iron which, 
if cast into a plain plate, would be useless for 
the job. Before screwing bottom and top to- 
gether, letstuds be set in between, as shown at 
F,, and take care they are not too tight before 
you screw up, as you require to have a good 
grip on the mould. This core may be fin- 
ished overhead and set into the oven in the 
same position, saving the trouble of rolling 
over. 
The method described serves well where 
the kettle has branches or lugs cast on, and 
when the order does not exceed one or two. 
But should there be an order of plain kettles 


pit after the first one is cast, by securing 
a center to the bottom plate at G, sweeping it 
up where it laps, and drying witha good 
fire-pan. 

The plan for top plate in this case is seen at 
Fig. 65, and includes, in addition to the lugs 
for bolting core to, four others, to which a 
center must be bolted, as shown, and swivels 
for turning over by. 

Fig. 64 shows top plate with center at- 
tached, set on stands, with spindle and core- 
sweep in place. This center remains a fix- 
ture. Let the core be built after the manner 
shown at Fig. 63, and firmly bolted. If 
strict attention is paid tothe bolts at every cast 
and the core lifted from the casting before 
the shrinkage comes on, you can make a 
great number of kettles from these moulds, 
and because with the fixed centers you have 
nothing to do but clean off well, and sweep 
off at once, they can be made very rapidly 
and cheaply. In fact, it is neither more nor 
less than an extemporized casing. 

Good kettles can also be made from a core 
made in this manner, substituting a green- 
sand bottom for the one in loam. But it 
would not be well to drop the iron from the 
top in this case; better to set one or more 
draw runners at the bottom, as shown at 
broken lines, Fig.’ 63. 

a 

Injustice of Tax Exemptions, 








Amendments have been made to the Con- 
stitutions of Maine and New Hampshire au- 
thorizing towns and cities to exempt new 
manufactories from taxation by majority of 
popular vote. Louisiana also has such a pro- 
vision in her Constitution. Fifteen towns in 
New Hampshire voted this spring to grant 
the benefits of the exemption. We have 
always contended that the exemption policy 
is unjust. All establishments should stand 
equal before the law. If one is excused 
from taxes, all others that confer like public 
benefit should be also excused. Where a 
manufactory of a certain article is established 
in a town and pays taxes, if another factory 
of the same kind is attracted to the town by 
exemption from taxes, the latter certainly has 
an undue advantage over the former. A 
private bonus is something the law cannot 
reach, but the old factory should not be 
forcibly taxed to help the new. ‘The ex- 
emption is no doubt a great inducement for 
new industries to locate in a town, but we 
feel assured that it will soon become an in- 
ducement for the old industries, that pay 
taxes, to move away. Concerns that pay 
taxes have an interest in keeping down public 
expenditures. Those exempt from taxes 
would not be much interested in public ex- 
travagance. In towns where a few pay taxes 
and the others are free there is likely to be an 
excess of so-called ‘‘ public improvements,” 
and taxes will be high. The more familiar 
the people become with the exemption plan 
the more apparent will be its injustice. 

<—De 








The railroads of the United States gives 
employment to 650,000 people. 
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If everybody should boycott everybody 
who doesn’t do as he wants him to, wouldn’t 
there be a pretty how-d’ye-do?—or would 
there be any how-d’ye-do at all?—Chicago 


Journal. 
—_ me 


The Grand Rapids Telegram-Herald says: 
‘* The late strikers at Chicago ought to take 
a day to‘hunt anarchists. If it hadn’t been 
for these hyenas, the strike might have 
amounted to something.” 





-<—>-—____—_— 


Consul Tanner at Chemnitz, Saxony, reports 
that the high price of wooden railroad ties 
and telegraph poles has led to the substitu- 
tion of iron and steel for these purposes. 
The number of iron and steel cross-ties on 
German roads increased from 1,418,241 in 
1880-81 to 5,440,772 in 1883-84. The same 
percentage of iron telegraph poles replacing 
those of wood might be shown. The consul 
says: ‘*The change is not taking place 
because of any special merit of iron or steel 
as cross-ties, but solely as a matter of econ- 





to make, the cope may remain rammed in the 





omy.” 
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Modern Locomotive Construction. 





By J. G. A. Meyer. 





TWENTY-FIRST PAPER. 





THE WOOTTEN FIRE-BOX. 

Figs. 111, 112 and 113 represent a locomo- 
tive fire-box, which is known by the name of 
the Wootten fire-box. Fig. 111 represents the 
end view, Fig. 112 the side view, and Fig. 113 
the plan of the fire-box. Since we intend 
only to show how to lay out the outside sheet 
marked <A, all other details of the fire-box 
have been omitted. In connection with the 
laying out of the sheet A, or, geometrically 
speaking, in connection with the development 
of the surface A, the following preliminary 
remarks will be interesting and instructive to 
the reader. It is generally the custom to usé 
three sheets, as C D H, shown in Fig 114, 
instead of one sheet A, shown in Fig. 111. 
Iu this paper we will assume the outside of 
fire-box to be made of one sheet, because this 
will be of a greater benefit to the reader, for 
when a person can lay out a sheet, or develop a 
surface similar to A, it will be to him an easy 
matter to lay out the outside of a fire-box 
when it is made of three sheets. 

In the plan, Fig. 113, the lines a, c,, and 
4 C4 represent the sides a } and a, by in Fig. 
111; these sides are also represented by the 
parallelogram a 6 ¢ d, Fig. 112. Again, the 
lines a, c, and @, ¢4, in Fig. 113, are drawn 
parallel, which indicates that the sides of the 
fire-box are parallel; or, in other words, it 
indicates that the width of the fire-box is the 
same at both ends. Now notice the sheet A, 
when it is rolled to its proper form, contains 
three distinct kinds of surfaces. First, it 
contains, in Fig. 111, a flat surface from a to 
b, and another flat surface from a, to dy. 
Second, it contains a cylindrical surface from 
a to é, and another from a, to ¢, ; and, lastly, 
from e to ¢, is a warped surface. Here the 
question arises, how can we determine the 
extent of each surface? Or, in other words, 
how much of the sheet will be straight sur- 
faces, cylindrical surfaces, and how much of 
the sheet will be a warped surface? ‘The ex- 
tent of these surfaces can be determined ac- 
cording to the following method: 

First. To find the extent of the straight 
surfaces, let the point gy, Fig. 111, represent 
the center from which the arc a e has been 
drawn, and the point g, the center for the are 
@, @,. Through the centers g and g, draw a 
straight line « a,, then that part of the sheet 
lying between a and 4, and also that between 
u, and b, will be straight surfaces. 

Second. To find the extent of the cylin- 
drical surfaces, let the point / represent the 
center from which the are ¢, k e has been 
drawn; through the centers f and g draw a 
straight line f ¢- also through the centers f 
and g, draw a straight line / eg; then that 
part of the sheet lying between the points a 
and ¢, and also that lying between the points 
a, and ¢, will be cylindrical surfaces. Lastly, 
that portion of the sheet lying between the 
points ¢ and ¢, will be a warped surface. 

The rule here given for finding the extent 


of the cylindrical surfaces holds true only | 
when the angle / ¢ g is a right angle, and | 


also when it is less than a right angle; or, in 
other words, when the straight line ¢ h is 
square with the line ¢g, and also when the 
former is leaning towards the latter. In cases 
in which the angle heg is greater than a 
right angle, as shown in Fig. 115, we must 
draw through the center g a straight line g ¢ 
perpendicular to the line / e, then the por- 
tion of the sheet lying between the points a 
and e¢ will be a cylindrical surface; and in a 
similar manner we find the extent of the cyl- 
indrical surface on the other side of the fig- 
ure. The warped surface will lie between the 
points ¢ and ¢,. 

The line ac, Fig. 112, represents a line 
drawn on the outside of the fire-box sheet, 
say a chalk line; it also represents an imagi- 
nary line drawn through the point g, in Fig. 
111, or we may say that the line a c, Fig. 112, 
represents the axis of a cylinder of which 
g ea, Fig. 111, isa portion. All lines drawn 
on the surface of a cylinder parallel to its 
axis, are straight lines and parallel to each 
other; hence, if we divide the arc ae, Fig. 


} 
111, into any number of equal parts, say four, | 
| and through each point of division as 6, 7 | 
| and 8, a line be drawn parallel to the axis of | 
| the cylinder then will these lines be straight | 
| and parallel to each other, as shown in Fig. | 
112. The line z, k, in Fig. 112 is a straight | 
| line, and thsi same line is represented in Fig. | 

111 by the straight line «7 k. If now we) 
|assume that on the warped surface of the 
| fire-box a number of lines, as 1s,, 28,, 38,, be 
‘drawn parallel to ¢ k, then these lines in Fig. 
| 111 will appear to be straight lines, but if we 
|lay a straight edge upon these lines, we will | 
| find that they are not straight lines, they are | 
| curved lines, and therefore the line 18,, 28., 
| 38,, Fig. 112, should be curved lines, but for 
the sake of simplicity we have shown them 
to be straight lines. This will not affect the 
| shape of the sheet to any appreciable extent. 
In ordering the material for a boiler it is 
generally the custom to order for the fire-box, 
sheets whose edges are straight and square 
with each other. If there is no time to lay 
out the sheet as shown in Fig. 118, then the 
length and breadth of this sheet can be 
found approximately in the following man- 
ner : 

First, to find the breadth. 

In Fig. 112 produce the line 7, &, toward J, 
through the point 4 (the bottom corner of the 
fire-box) draw a line perpendicular to 7, k., 
and intersecting the latter in the point / ; the 





Fig. 111 
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Fig.114 
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gram M N O P, then the length and breadth 
of this parallelogram will be the length and 
breadth of the sheet required. In this case 
the only amount of material that will be 
wasted is that between the straight line M NV 
and the line Bk, H, and also that between 
straight line 0 Pand the line Di, F, anda 
small piece in the form of a triangle at each 
end. 
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Railroad Shop Notes. 





The West Shore Railroad shops eat Frank- 
fort, N. Y., are nearly new, having been 
running but little over one year. 

The shops are arranged for convenience, 
being all grouped around a central turn- 
table. This disposition gives a scattered, 
straggling impression to the casual beholder, 
but a second look shows ‘‘ method in the dis- 
order.” j 

No transfer table is needed, owing to the 
central turn-table, and also to a track which 
extends around the shops and enters at the 
opposite end from which the turn-table track 
comes in. 

All the shops are fitted with a liberal supply 
of the best tools to be had. 

At present 195 locomotives are kept in 
repair at these shops, 14 being in for repairs 
when we called last week. 

Ten of these locomotives are being thor- 
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distance between the points 7, and / will be | 
the width of the sheet. 
Second, to find the length. | 
The length of the sheet will be equal to the 
number of inches which the line )aeie, 
dy bg, Fig. 111, contains, and can be found 
/by dividing this line into any number of 
| equal parts, and then multiplying the number 
| of parts by the length of one part. Thus, 
| for instance, divide the line 7 e, a, db, into 28 
|equal parts, then if each part measures 3 
| inches, the length from 7 to 4, will be 28 x 3” 
| =84''. But the same length is required for 
| the other side of the fire-box, hence the total 
| length of the sheet will be 84-+ 84168 inches. 
| A sheet whose dimensions have been found 
|according to the foregoing methods will be 
| somewhat too large, and therefore a waste of 
| material which might have been avoided will 
| be the result, yet this extra waste of material 
| will only be a small amount. When it is de- 
| sirable to order a sheet in which the waste of 
| material shall be as small as possible, then 
|the best method to adopt will be to find the 
correct outline of the sheet as Bk, EH Di, F 
in Fig. 118, by laying it out on paper toa 
scale (how to do this will be presently ex- 
| plained), and around this draw the parallelo- 
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oughly overhauled, three are up for light 
repair, and one is having cylinders bored. 

The most striking feature of this shop 
(steam hammer excepted) is an overhead 
raveler, by the Phoenix Iron Works. It has at 
span of 50 feet, and is 300 feet long. It is 
driven by a square shaft, which runs the 
whole length of shop. This shaft is sup- 
ported by half boxes at regular intervals. 
When the traveler arrives at one of these sup- 
ports, the support is lowered automatically, 
giving the traveler free passage. 

The shaft (300 feet long) was welded up on 
the spot, the welds planed down, and the 
whole hoisted into place. 

When first put up, the shaft was kept 
well wiped up, but proved to be such a 
nuisance when the sun shone upon it that dirt 
and grease were allowed to settle and stay 
upon it. 

There being two trayelers, it is only neces- 
sary to slip a yoke under each end of a loco- 
motive and raise it bodily from the tracks. 
It can be transferred from track to track 
while thus raised, or may be carried from one 
end of shop to the other without trouble or 


| delay. 


The foundry building is large, well lighted, 














and makes one of the best shops in the coun. 
try. Twenty-eight men are employed at 
present, and with facilities for*three times that 
number. 

Two 60-inch cupolas are set up in the 
foundry, but only one has yet been put 
work. 

These cupolas are lined to 48” in diameter, 
and take the blast in six places. They have q 
wind jacket entirely around them. 

The tuyeres contain the arrangement for 
turning down the air as it enters the cupola, 
This point is the feature upon which ‘he 
claim of superiority of this cupola is based. 

A Baker pressure blower driven by a Wil. 
braham vertical engine supplies the blast. 

During the ‘‘ coke famine,” which was in- 
duced by the recent labor troubles, coal was 
used entirely for melting, and it was found 
necessary to increase the pressure from 7 
ounces for coke to 15 ounces for the coal, 
which was of poor quality. 

The foundry is fitted with a small overhead 
hand traveler, which is effective but slow. 

A fine large oven for baking dry sand molds 
is reached by a small railroad track, which is 
also continued through the core room to core 
oven. 

Six turn-tables in the track will allow com- 
munication with different parts of the floor 
by means of tracks which are not yet com. 
pleted. 

A brass shop, with provision for six fur- 
naces, is connected with the foundry. The 
furnaces are set level with floor, the firing 
being attended to from a pit dug for that 
purpose. 

A paint shop covers three tracks, and is in 
a building which will be used for a boiler 
shop when the plant is fully established. A 
small turn-table, traveling crane, and a place 
for hydraulic riveter are provided for in this 
building. 

The steam used in all the shops is gen- 
erated in a house at some distance from the 
other buildings, but which eventually will be 
covered by a wing of the foundry. 

The machine shop is driven by a small 
temporary engine, and a 12-inch Westing- 
house, which runs satisfactorily. Another 
Westinghouse engine is to be put in some 
time in the future. 

All the buildings are so planned that they 
may be enlarged by extending the buildings 
from the turn-table outward. The machine 
shops may receive additions one-quarter mile 
long, if necessary, before the company be- 
comes crowded for room. 

The foreman of foundry avoids trouble 
from rats by making cores so ‘‘ poor” that 
rats won’t look at them. He mixes in rye 
flour in proportion of 1 to 15, and uses no 
beer, molasses, or other ingredients except 
water. He says the rats give up the cores as 
a bad job, yet specimen cores picked up 
haphazard seemed to be good enough for any 
work. 

Three hundred and seventy men are at pres- 
ent on duty in these shops. The locomotive 
check board shows but five engines on the 
‘* fair condition” division, or as needing re- 
pairs. All others are either ‘‘good” or in 
the shops. 


at 
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Schenectady Locomotive Works. 





At the Schenectady Locomotive Works no 
‘‘regular’”? work is being done, the entire 
force of help being employed on ‘‘ special” 
or ordered work from other roads, for which 
plans and specifications are furnished. 

Extensive alterations were contemplated, 
and arrangements made for the same, but 
owing to labor troubles in the Southwest 
and in other places, the changes were defer- 
red, although everything was ready, except 
signing the contract for the new buildings. 

A large blacksmith’s shop was the contem- 
plated addition. The present shop, although 
large, is not large enough, and is not con- 
venient as desired. 

The transfer table between the shops is over 
500 feet long, and is driven by a hoisting 
engine, which is maintained upon the table. 

When an engine or car is to be transferred, 
the table is run to the right track, a cable 
attached to the engine, and then a turn taken 
around the hoisting drum, when the engine or 
car is easily pulled on the transfer table. 
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When the engine is to be unloaded, the 
cable is given #half turn over a snatch block, 
which hooks into an eyebolt in shop floor, 
and the hoisting engine pulls engine off, 
precisely as it was drawn on to the table. 

A three-head slotter is working on frames be- 
side a two-head slotter. The three-head tool 
is from Leeds, England. It looks stout, heavy 
and massive tosuch a degree that the American 
slotter looked almost fairy-like in its propor- 
yet, when heavy work is to be done, 
the Leeds tool will fail. It will 
chatter ; the wrist-pin for adjust- 
ing length of stroke will slip in 
the slotted disc, and needs to be 
held by a block driven in be- 
hind the wrist-pin block. 

The American tool resists all 
work put upon it, and we were 
informed that with but two heads 
it has done nearly as much work 
as the English tool with three 
heads. ‘‘ Every pound of metal 
in that American tool is just 
where it is worth the most,” said 
our guide; ‘‘ there is no spring to 
that tool, and it never fails.” 

Athree-spindle drill for drilling 
frames is fitted with a neatrig for 
supplying soda water to the three 
drills. 

An arm bracket is bolted to the 
drill frame, and fitted with a short 
shaft and crank disk to drive a 
small pump placed under the ma- 
chine. A pulley on the crank- 
shaft is belted to a small pulley 
placed upon the horizontal shaft 
which drives the three spindles. 

The pump is placed in a tank, 
holding about five gallons. A 
tank exactly the same size, and 
cast from the same pattern, was 
placed on top of the drill, and 
connected to pump with steam pipe 

Three nipples were tapped into . 
bottom of upper tank, globe valves 
put on, and three pieces of rubber 
tubing served to carry the soda 
water to the drills. 


tions ; 








Before this device was applied the drill | fire-box was illustrated in the AMERICAN 
man had his hands more than full in tending Macurnist, Oct. 18, 1884. 


the three drills. His task is much easier 
now. Beside securing much more work, the 
liberal supply of cold soda water carries off 
the heat so fast that the drills can be run with 
increased speed. 

It seems that the above scheme might be 


carried farther with good results. A larger 


tank might be used,a larger pump put in, and 
soda water supplied to all machines needing it. 





Fic. 18.—Worm anp Worm WHEEL. 


Fic. 25.—Worm anD WorkM WHEEL FOR GEAR CUTTING ENGINE. 


- 


No more soda water is used than can be put 
Into one tank, thus making it impossible to | 
run the tanks over when the three valves | 
chanced to be closed. 

The soda water is caught in pans as 
it drips from the work, and runs through 
& strainer to the lower tank, when it 
is pumped up to be used again. 


was to be adopted by them. 


It is the cleanest method in use, as there is | 
/no chance of upsetting pail or dish of soda- 
water, and it can be put directly where 
| needed, in a small, continuous quantity. 

A number of boilers with the Buchanan 
fire-box are in process of construction at 
these works, and we were informed that it 
The Buchanan 
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Worm Wheels. 





In our issue of May 30, 1885, we published, 
from the advance sheets of ‘‘ Practical Trea- 
tise on Gearing,” by the Brown & Sharpe 
Manufacturing Company, a method of sizing 
From the completed work we 


worm-wheels. 








of the--wheel, until teeth are finished. The 
hob generally drives the worm-wheel during 
this operation. The Universal Milling Ma- 
chine is very convenient for doing this work, 
and with it the distance between axes of 
worm and wheel can readily be noted. Where 
& great many wheels are manufactured, 
special machines have been made for driving 
wheels independent of hob. The object of 
hobbing a wheel is to get more bearing sur- 
face of the teeth upon worm-thread. The 





Fic. 24.—Worm | WHeex)) witH}, Dovsie, THREaDED, Worm. 
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Fics. 26, 27 anp 28, 


_give herewith further illustration of the gen- 


| eral subject of worm gears : 


‘*The teeth of the wheel are first cut as 
nearly to the finished form as practicable ; 
the hob and worm-wheel are mounted upon 
shafts and hob placed in mesh as in Fig. 18. 
The hob is now made to rotate, and is drop- 
ped deeper into the wheel at each revolution 


| worm-wheels, Figs. 18 and 26, were hobbed. 
By hobbing we produce outline of teeth 
something like the thread of a nut. 

‘*Some mechanics prefer to make ‘dividing 
| wheels in two parts, joined in a plain perpen- 
| dicular to axis, hob teeth ; then turn one”part 
| round upon the other, match teeth and fasten 
| parts together in the new position, and hob 
| again with a view to eliminate errors. 
| ‘‘With an accurate cutting engine we have 
| found wheels like Figs. 25 and 28, not hob- 
| bed, every way satisfactory. Dividing wheels 
| of 2 feet diameter and less are generally made 
without arms, the part between hub and rim 
| being a solid web. As to the different wheels, 
| Figs. 26, 27 and 28, when worm is in right 
| position at the start, the life-time of Fig. 26, 
| under heavy and continuous work, will be the 
' longest. 

‘* Fig. 27 can be run in mesh with a gear or 
(a rack as well as with a worm. At the start 
the contact of teeth in this wheel upon worm- 
thread is in points only; yet such wheels 
have been many years successfully used in 
elevators. 
| ‘* Fig. 28 is a neat-looking wheel. In gear- 
“cutting engines where the workman has occa- 
‘sion to turn the work spindle by hand, it is 





‘not so rough to take hold of as Figs. 26 and 


| 27. 





The teeth are less liable to injury than 


| the teeth of Figs. 26 and 27.” 
——- ome 
The Modern Miller argues that ropes will 


| very generally supersede belts for driving in 


flouring mills, within a few years. 
———+—- 


When the duplication of parts of ma- 
chinery began to be practiced it was very 
generally assumed that it was applicable only 
to large shops. But the present state of the 
arts in this respect permits its successful use 
by small shops about as well as by large ones. 
Gauges and many of the tools and appliances 
used in duplication can be had from manu- 
facturers who have special arrangements for 
doing this kind of work, making it a question 
whether work should be done in any machine 
shop except upon the plan of duplication. 
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LETTERS FROM PRACTICAL MEN, 





Hydraulic Presses. 
Editor American Machinist: 


In a translation of a certain French work 
upon natural philosophy, in describing the 
construction and action of the hydraulic 
press, the following occurs : 

‘‘The hydraulic press is very extensively 
employed in the arts. It is of great power, 
and may be constructed to give pressures of 
two or three hundred tons.” 

The translation is by an ‘‘ F.R.S.” and 
bears date of 1878. Well, we should be 
thankful for small favors and presses. 

It is within the personal knowledge of the 
writer, that pressures of more than two 
thousand tons are obtained, and it is probable 
that presses of great power are in use. 

I will say nothing of the construction here, 
further than to point out a common defect, 
and suggest a remedy for the same. 

As usually constructed and operated, there 
is no protection of the piston, outside of the 
cylinder. Particles of sand or some hard 
substance will work into the packing, making 
slight scratches upon surface of piston. If 
worked under a heavy pressure, say two 
thousand pounds per square inch, the fluid 
will be forced through these little channels, 
and in time, enlarge them until the piston is 
ruined. 

A canvas covering, cylindrical in form, 
and attached to the top of piston, or the 
platen, if one be used, will keep the dirt 
from it, thereby saving expense and incon- 
venience. 

In a certain shop a press of one thousand 
tons capacity was used, the piston of which 
had grooves in its surface about ;$,’' in 
depth. It had been the custom to endure the 
evil as long as possible, and then put ina 
new piston. 

Thinking matters could be no worse, a 
man was set at work with a file to remove the 
grooves, leaving the surface smooth, but not 
true. Two hours did it, and the piston was 
as good as pew—not a drop of water appear- 
ing above the packing when in use. 

The two hours work saved, approximately, 
one hundred dollars. 





W. G. Ricwarps. 


Seth Boyden’s Inventions, 
Editor American Machinist : 


Kindly permit me space to comment ona 
recent article by Mr. G. E. Sellers—20th 
paper—in which he devotes it all to the late 
Seth Boyden, of Newark. 

Mr. Sellers doubtless is a pret*y old man, 
and I presume that is an excuse for his having 
got dates mixed up and facts wrong. 

The colored drawing of the old loco- 
motive Essex was not the original, as he 
supposes, but a copy from it. The original 
drawing, made by my father, I have in my 
possession, and was made by him just after 
the Essex was finshed in 1838. 

Mr. Sellers says he ‘‘may throw some 
light” on the subject, and starts off by say- 
ing the Essex was the first one built. As 
a matter of correct history, the Essex was the 
second, and the Orange was the first. 

This fact will have greater significance as 
we proceed. 

Mr. Sellers says, previous to Mr. Boyden’s 
taking a contract for these locomotives, he 
came to Philadelphia, ‘‘ bringing with him a 
movable card model of his proposed valve 
gear, in which he took the motion from the 
crosshead.” 

This form of valve gear had no existence 
till after the locomotive Orange was accepted 
and run by the Morris and Essex Railroad 
Company.: The valve gear designed and put 
on to the Orange was driven by a supple- 
mentary crank, its center setting back from 
the main crank-pin center in the driving 
wheels sufficiently to reduce the travel to 
the degree desired. From this pin ran a 
light connecting-rod, with an overhang pin, 
or wrist, set solid into its outer end. 

This wrist was caused to engage in simply 
arecess at the extremities of an oval-shaped, 
flanged disc. These flanges, with the sockets 
at the, extremity of oval disc, were possibly 





the first conception of the Y hooks used by 
Rogers, about 1839. 

This oval dise was cast with a trunnion, on 
the inner end of which was fixed a rocker 
arm, which worked the main slide valve 
direct. 

To reverse the engine, the before men- 
tioned light connecting-rod was thrown clear 
up or clear down, to engage either end of 
oval disc. 

A very good sketch of this valve gear was 
furnished me some time ago, by one of the 
mechanics mentioned in Mr. Sellers’ article, 
who worked upon the Orange and Essex, 
Mr. P. I. Perrin, now agent and treasurer of 
the Taunton Locomotive Manufacturing Com- 
pany. 

It will be observed that this Y gear had 
no mid gear position, and all the cut-off con- 
templated was due to lap of valve, and Mr. 
Sellers’ recollection about a paper model of 
cut-off valve gear for these engines is not 
tenable, as will appear further along. 

It was found that this YW gear was very de- 
fective, because the flanges on edge of oval 
disc would not retain the wrist, and when that 
happened, the engineer lost control of his en- 
gine. After allthis experimenting had taken 
place, the oval disc was discarded, and the 
first form of link ever used on a locomotive 
was adopted. Still this new Y gear did not 
contemplate a cut-off that Mr. Sellers tells us 
about. 

Mr. Sellers further says ‘“‘it was in a 
measure anticipating the present link mo- 
tion.” 

I don’t think any one is justified in qualify- 
ing this matter one iota. 

The attachment subsequently put on to 
the Orange and Essex was what is known 
as a closed link—nothing more, nothing less, 
and it was found successful ; so much so that 
every locomotive built at this day has a link 
in some form. 

Now a word about that ‘‘ adjustable cut- 
off” Mr. Sellers speaks of. 

It is astoundingly odd that, if Mr. Boyden 
ever contemplated using an adjustable cut-off 
on his locomotives, not a living soul about 
his works or in his family ever heard of it 
till they read it in Mr. Seller’s article, and 
quite as astounding to presume Mr. Boyden 
should go to Philadelphia and exhibit it to his 
strongest rival contractors before obtaining 
the locomotive order. 

Seth Boyden invented but one automatic 
or adjustable cut-off for steam engines, and, 
had it been controlled by most any one except 
Mr. Boyden, there would have been thou- 
sands of dollars realized from it. His origi- 
nal receipt for a patent application, dated 
March Ist, 1845, with the original drawing 
and specifications, lies now before me. 

It will be observed that this date is nearly 
ten years after the time of which Mr. Sellers 
speaks. 

The first and only claim reads: ‘‘ What I 
claim as my invention, and desire to secure 
by letters patent, is connecting the governors 
of steam engines to a cut-off valve, so that the 
steam is let into the cylinder at full pressure, 
and shut off by the aid of a governor at any 
point the variation of labor may require, leay- 
ing the steam to finish its work by expand. 
ing until the piston reaches its returning 
point.” 

There is nothing authentic on record to 
show that this invention laid dormant for ten 
years before an application was made for a 
patent, and there are incidents connected 
with it that show that Mr. Boyden applied for 
a patent at once. 

It can be said of this invention that it was 
a very great stride toward perfecting steam- 
engine economy, and a great number of en- 
gines were built upon the principle and de- 
sign of Mr. Boyden, and with every individual 
one it proved a success. 

The original contract for the first engine 
ever built by Mr. Boyden with this automatic 
cut-off lies before me, and is dated February 
13th, 1845, and it was during the building of 
this engine that he applied for a patent. The 
cylinder contracted for was a 12’ x 24"; the 
bed of the common box pattern, known as the 
Boyden bed-plate. The contract referred to 
was rigidly drawn, and eyerything was fur- 
nished accordingly, The iron for both the 








cylinder and bed was beautiful metal, such as 
is rarely put into bed-plates or cylinders at 
the present day, and resembled closely what 
is known as gun metal, produced at South 
Boston Foundry. 

I had the pleasure of doing some work on 
this same engine a number of years ago, in 
the replacing the old 12” cylinder with a 
larger one, and from the substantial manner 
in which Mr. Boyden done his work it was 
necessary to cut and carve considerably to 
make the change, and the beautiful character 
of the metal was then remarked upon. 

I will now quote from Mr. Sellers’ article, 
in which he says Mr. Boyden had been to 
Messrs. Vail & Son, Morristown, N. J., to 
inquire about tires. 

Well, now, that is possible, but we think 
not probable, except as a matter of curiosity 
on his part. It was contemplated by Mr. 
Boyden from the start to make cast-iron 
wheels, which he did, they being 53}” diam- 
eter and nicely turned, and fitted to astraight 
axle turned the whole length. 

If Mr. Boyden ‘‘ had made drawings to use 
Baldwin’s half crank,’? as Mr. Sellers. says, 
why should not some one individual, who was 
intimately associated with Mr. Boyden in his 
work at that time, now remember something 
about it, whereas they one and all say they 
never heard of such contemplation on the 
part of Mr. Boyden, and that the straight 
axle was, first and last, intended as a new 
departure from anything they were familiar 
with at that day, and all their plans were 
arranged accordingly. 

Permit me to quote from a letter I have re- 
ceived from Cyrus Currier, one of the me- 
chanics intimately associated with Mr. Boy- 
den’s locomotive enterprise. He says: ‘‘ No- 
where can I find, either in books, writings, 
drawings, or talking with old mechanics, one 
particle of evidence to destroy my confidence 
and belief that Mr. Boyden was the first 
one to put in the straight axle to the locomo- 
tive as applied to the present form of engine, 
also the link motion. Mr. Sellers to the 
contrary, notwithstanding. 

The foregoing is only an echo from all 
those familiar with the labors of Mr. Boyden 
at that early time, and I will also say the 
language of Mr. Currier is very mild indeed 
compared to some I have received from 
others on the same subject. 

We will accept as fact, for the sake of argu- 
ment, that Mr. Boyden did visit Mr. Vail at 
Morristown about this time, but those who 
know Mr. Boyden personally could never be 
made to believe he went there or anywhere 
else to gather information about what he had 
to construct, much less unbosom himself to 
others and tell what he was going to do before 
he had done it, and especially to Mr. Stephen 
Vail, who was then a director in the M. & E. 
R. R., and father to George Vail, a member 
of the firm of Baldwin & Co., Philadelphia. 

Mr. Boyden, as the historian well knows, 
had many strong characteristics, and self- 
sufficiency was one of his strongest, and for 
him to consult others about his business was 
never thought of. 

The locomotive Orange was ready for de- 
livery some time before accepted by the rail- 
road company, from the fact that a story had 
been circulated by the crank-axle people that 
the engine would ‘‘ jump the track” on ac- 
count of the cylinders being so nearly hori- 
zontal and connected to the outside of 
driving wheels. 

A committee of experts were appointed to 
examine and report; among those experts 
was George Vail, of the Baldwin Locomotive 
Works, Philadelphia, Stephen Vail, his father, 
Mr. Timothy Smith, superintendent of the N.J. 
R. R. and Transportation Co., and others. 

It was Timothy Smith who remarked that 
if the locomotive jumped the track it would 
break itself all to pieces, but Mr. Obadiah 
Boyden who was present at the trial for 
steadiness tells me that not a remark was 
made by anyone to indicate that they had ever 
seen or heard of a straight axle locomotive 
before with outside connections, as designed 
by Mr. Boyden for this engine. 

Now to refer to Mr. Sellers’ last paragraph 
he says: ‘‘If Mr. Boyden was now living he 
would be the Jast man to claim outside con- 
nected engines as his system,” 


ees 


It is unfortunate, to say the least, that Mr. 
Sellers makes this remark sixteen years after 
Mr. Boyden’s death, when, as a matter of 
fact, the claim of being the originator of the 
straight axle, as applied to anything like , 
modern constructed locomotive, has beep 
made something like two dozen times op 
different occasions, and it now looks to us ag 
if this claim of Mr. Sellers’ comes, at this late 
day, with rather poor taste and void of gjj 
grace. 

I will quote a few lines from an article 
written by Seth Boyden himself : 

‘‘ My first improvement in stationary steam 
engines was the cast-iron frame or bed, my 
next was the introduction of the straight axle 
to the locomotive in place of the crank, which 
is now universally used, but my greatest jn. 
vention in the steam engine was the cut-off in 
place of the throttle valve, and connecting 
the cut-off and the governor together. [| 
want to remark that it is not common to 
employ a governor on a locomotive, which 
would have been necessary for Mr. Boyden 
to have done had he contemplated adopting 
this one and only cut-off to the locomotive. 

I think I have shown conclusively that Mr. 
Sellers was not justified in the least in the 
remark he makes in the last paragraph to his 
twentieth paper, and I submit to your read- 
ers for judgment. 

Now let me pass from the locomotive to 
to another subject, scarcely less important, 
discussed by Mr. Sellers. That of patent 
leather and leather splitting. 

A reasonable interpretation by the general 
reader of what Mr. Sellers says on this sub. 
ject, would be that Mr. Boyden, about to 
introduce his patent leather, went to Philadel- 
phia to see if a new industry was being in- 
troduced in the shape of split leather, which 
would affect his business. This interpreta- 
tion is confirmed in Mr. Sellers’ next para- 
graph. : 

Without in the least detracting from the 
endeavor of Mr. Sellers’ father to split leather, 
let me give a few facts to show that Seth 
Boyden was an inventor of leather splitting 
machines many years before he went to Phila- 
delphia, and that it was not a new industry 
with the Boydens, but rather an old one. 

During the war of 1812 Seth Boyden in- 
vented a machine for splitting leather, and 
carried on the business of leather splitting in 
his native town of Foxboro, Mass., supplying 
the pocket-book manufacturers and _ book- 
binders, etc. 

In July, 1815, Mr: Boyden, with his 
brother, Alexander, removed to Newark, N. 
J., where they continued the same business 
for about two years under the firm name of 
S. & A. Boyden, calf and sheep skin split- 
ters. 

In justice to a Mr. Gathwaitte, of Newark, 
the last part of Mr. Sellers’ second paragraph 
on this subject should be corrected. 

Mr. S. says: ‘‘It was not many months 
before he (Mr. Boyden) sent specimens * * * 
all beautifully japanned, etc.” 

Now, it is well known that Mr. Boyden did 
not make any split leather at that time, and 
where he could have got the skin there is 
nothing to show, for the first machine for 
splitting heavy leather was made by Mr. 
Gathwaitte in 1836, two years after Mr. Sel- 
lers’ father died. 

I regret to be called upon to correct an 
article of one of your contributors, but the 
friends of the great inventor cannot permit 
so-many and important errors to exist. Nor 
do we believe you would willingly be a party 
to those errors, therefore I am obliged to 
send you a rather lengthy article. 

O. C, Wooxson. 

Stamford, Conn. 





A Substitute for Parting Sand. 
Editor Amerwan Machinist : 


I was making at one time some castings 
with a very steep joint; I used to get lake 
sand, wet it and sleek it up. One day 4 
tramp came along and stood looking at mé- 
Said he, why don’t you get some rags for that 
job and use them in the place of that sand. 

I got some rags, wet them and put them on, 
and they beat all the parting sand and paper 
) L ever tried, THos, WALTHEY: 
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Halladay’s Machine for Sharpening 
Circular Saws. 





In our issue of April 10 we illustrated a 
machine for sharpening band saws. Our 
present illustration represents a machine for 
sharpening circular saws, either cross-cut or 
rip, from 6’ to 30” in diameter.. The de- 
scription we then gave of the operation of that 
machine will, in all substantial particulars, 
apply to this one, especially so far as auto- 
matic operation is concerned. 

The couutershaft is run at a speed of 650 to 
700 revolutions, feeding 50 teeth per minute. 
The tight and loose pulleys on countershaft 
are 4 diameter, with face for 2’ belt. 

The emery wheel for cross-cut saws is 9” 
diameter and 13” thick, and for rip saws 9” 
diameter and 2” thick. 

The New York Supply Company, 50 John 
street, are agents for the sale of these 
machines. 

——__+p>e—__—_- 
Irregularity in the Contraction of Dupli- 
cate Iron Castings. 





By THomas D. WEst, CLEVELAND, OHIO. 





A PAPER READ BEFORE THE CHICAGO MEETING 
OF MECHANICAL ENGINEERS. 





Many have been at loss to know why 
foundries are so unsuccessful in producing 
equality of contraction in duplicate castings. 
Columns, for example, ranging from 10 to 12 
feet long when cast are generally found to 
vary in length from 4 to}an inch. A simi- 
lar variation in contraction often perplexes 
the designer and engineer in such castings as 
half fly wheels, pulleys, and in castings for 
machines where uniformity in contraction is 
desired and figured for. 

The main cause of all this variation in the 
contraction of duplicate castings is simply 
that the mixture of iron in them is not ex- 
actly the same. The difference in contrac- 
tion which will be caused by the slightest 
change in the mixture of iron is often sur- 
prising. Why mixtures are not produced ex- 
actly alike is a question which many will be 
interested in having answered. 

To obtain exactness in mixtures of iron 
melted in a cupola calls for conditions over 
which, even when known, foundrymen can 
often have little or no control. These con- 
ditions are: First, that the iron used shall 
be of uniform chemical composition. Second, 
that the fuel with which the iron is melted be 
also uniform in chemical composition. Third, 
that the foundry foreman and melter be men 
possessing good judgment and knowledge of 
iron and management of cupolas. Fourth, 
that the character of the work moulded will 
admit of uniformity in heats and charges of 
iron. 

The difficulties to be encountered in meet- 
ing the first condition will be easily realized 
by those familiar with iron. The greatest 
element of uncertainty in obtaining like mix- 
tures in the selection of iron is caused by the 
use of scrap. 

With pig all made atone cast, a uniform 
mixture can be relied on so far as that mate- 
rial is concerned, but upon scrap such re- 
liance cannot be placed, for the reason that 
under the most favorable circumstances there 
can be no certainty of its being all alike in 
composition. In a large pile of scrap com- 
posed of one kind of castings, although the 
iron may appear even in grade, yet it is cer- 
tain that there must exist a dissimilarity in 
its chemical composition, from the fact of the 
scrap having been collected from castings 
made from different heats and from different 
irons. If from a scrap heap all of one kind 
this difficulty arises, what is to be expected of 
scrap piles of such variable character as are 
generally found in foundry yards. 

The evil tendency of variable fuel to cause 
irregularity in the mixtures of iron cannot 
but be foreseen when the variable percentage 
in carbon and sulphur is considered which 
new shipments of fuel are liable to contain. 
This point may be said to be a delicate one, 
but nevertheless it requires attention, as sul- 
phur and carbon in fuel are very effective 


dent from the manipulations required for 
melting cast iron in ‘‘ air furnaces,” where 
the iron is not tapped out until it all is 
melted, and where the fuel and iron are 
separated, that under good management the 
chances are greatly in favor of greater uni- 
formity in the mixtures of iron, at any rate 
for one heat, when melted in that class of 
furnace. 

The importance of the third condition will 
be evident to all from a perusal of the points 
here treated. 

The fourth suggestion presented is practi- 
cally the one which causes most variations in 
the contraction of duplicate castings from job- 
bing foundries, etc., and is one to which the 
jobbing foundry foreman, even if fully posted, 
is often forced to submit. In a jobbing or 
machine foundry two heats can seldom be 
arranged alike; and again, in one heat there 
may have to be several different grades of 
castings made, and therefore of iron melted. 
Under such a state of affairs could the fore- 
man have all the fuel and iron evenly graded 
for some special line of castings, it would be 
seldom that he could arrange his work eco- 
nomically so as to insure uniformity in the 
contraction in some special line of castings. 

There are several plans of melting by 
which uniformity in the contraction of dupli- 
cate machinery castings may be obtained. 
Some of these are more expensive than the 
ordinary and every-day practice will admit, 





and so they are little used or known. Yet, 








off the blast and renew the bed with fresh 
fuel and charge on whatever other mixtures 
are desired till the cupola is full. When this 
is done the blast is again started, and the 
balance of the heat is run off in the ordinary 
manner. The length of time which may 
elapse between the first and second blow can 
range from the earliest moment up to three 
hours or-more, but the sooner the second 
blow is started the better are the chances for 
procuring hot iron. Again, if the first blow 
was to exceed one quarter of the melting 
capacity of the cupola, it may be necessary 
for the breast to be knocked out and to have 
the dirt and slag cleaned out. All details 
necessary to be followed in manipulating this 
third plan have been given elsewhere by the 
writer, so that no further reference need here 
be given.* However, it might be well to 
state here that this third plan is more 
economical and often more practical than the 
first two plans given. 

The fourth and last plan which will now 
be noticed is one which can be practically ap- 
plied by most all foundries, although it is not 
nearly so reliable as any of the other three 
given above. By it, fly-wheels sixteen feet in 
diameter, weighing over fifteen tons, cast 
separately in halves, are often made under 
the supervision of the writer, and when put 
together no difference is discernible, in their 
diameter orcontraction. Before commencing 
to cast a batch of wheels, enough iron of the 
same character is gathered on hand to run off 
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as it may be found necessary to resort to 
these plans in some cases on account of the 
variable character of the line of work ina 
shop, or because some specially fine measure- 
ments are to be desired or obtained, it will be 
well to notice them. 

The first plan is simply to make a special 
heat of the kind of mixture desired, and 
large enough to give all the iron for the num- 
ber of castings desired. This iron as it 
comes down should be collected in a ladle 
large enough to hold it all, after which it is 
then poured out into a pig bed. The pigs 
thus obtained are then free from any other 
mixture, and are remelted and used for pour- 
ing off the moulds or castings desired, which 
may, on account of the facilities for mould- 
ing, require more than one heat. The ex- 
pense of this plan, and the limit to the 
amount of iron which can be obtained for it, 
and also its frequent impracticability, would 
be forcibly impressed upon any who might 
desire to get a foundryman to practice it. 

The second plan is to collect sufficient pig 
and scrap all of the same class to make the 
number of castings desired. Then let the 
same be charged and melted down in heats 
entirely free from any other mixture. This 
plan would resemble the former in cases 
where the shop cupolas were in constant daily 
use melting iron foreign tothe special mixture 
desired, or where the melting capacity of the 
cupola is greatly in excess of the weight 
necessary for the special mixture, in present- 
ing disadvantages, practically as well as 
economically. 

The third plan is to charge the special 





elements for changing the character of iron 





melted in a cupola, It will of course be evi-' 


graded iron at the first of a heat, and then, 
after the charges are all melted down, to shut 


the number of wheels wanted. In justice to 
foundry men it should be said that one thing 
which also greatly favors the results obtained 
is the large quantity of iron which has to be 
charged. If the quantity was small the same 
success could not be expected. It is to be 
understood that other mixtures are run 
through the cupola at the same heat, and to 
prévent their getting mixed with the fly- 
wheel iron more of the fly-wheel iron is 
charged than is wanted, and to use it up some 
piece is made to follow the fly-wheel pouring, 
for which nething definite in mixture is re- 
quired. 

It will of course appear from the remarks 
upon fuel in the previous part of this paper, 
that in all of the above four plans care must also 
be taken to see that the character of the fuel 
is as. uniform as possible as well as that of the 
iron. 

Another point which has a bearing upon 
the question here at issue is the temperature 
of the metal when poured. This affects it by 
reason of the difference which exists in the 
contraction of hot and dull-poured metal ; 
also by the power of liquid iron to strain a 
mould or to fuse its surface sand, by which 
a scale may be formed upon the surface of 
the casting, in massive work from ,, to } of 
an inch deep. The hotter the metal is when 
poured, the more it can increase strainage, 
and fuse the surface of the mould and affect 
the finished size. With reference to the 
difference in contraction of hot and dull- 
poured metal as far as its own elements are 
concerned, several trials which have lately 


been made, using bars 5 feet long by 1} 





inches square, cast horizontal and carefully 
moulded by the writer, have showed that hot- 
poured metal will contract. more than dull- 
poured, as the hot-poured bars contracted on 
an average about ,;/,’’ more than the dull- 
poured bars. The bars were poured by means 
of a ladle holding about 100 pounds of metal. 
The metal in the ladle, after pouring one bar, 
was allowed to cool down naturally until it 
was as dull as could be safely used for giving 
a good full-run bar. The gates for both bars, 
it might be well to say, were cut large, so that 
the moulds could be quickly filled. From 
these three facts, it will appear evident to all 
that duplicate castings should be poured 
with metal of like temperature. 

This whole paper is of course based upon 
the supposition that the setting of sweeps, 
mouldings, and rapping of patterns, etc., are 
always performed alike by the moulder; but 
it is not intended that any should turn upon 
the author with the question—Do they ? 
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A Case of * Girl-cotting.”” 





The latest instance of boy-cotting that has 
come to our notice is a case of girl-cotting. 
In order to influence the settlement of a labor 
dispute in a single factory, a number of large 
establishments in Troy, N. Y., manufacturing 
collars, cuffs and shirts, have united in a 
general lock-out, throwing out of employ- 
ment thousands of operatives, mostly girls, 
and carrying loss and distress into thousands 
of homes. This sort of thing is not justifia- 
ble or creditable to the establishments en- 
gaged in it. 

Employers cannot consistently expect to 
have the law and public sentiment arrayed 
on their side, when they are subjected to a 
‘* boycott” in order to bring a pressure upon 
other employers, if they show such readiness 
to adopt the same tactics at wholesale, in 
order to influence the adjustment of a labor 
dispute in a single establishment. 

Clearly what is needed in manufacturing 
circles just now, is a liberal application of 
the principle embodied in the Golden Rule. 

—_ ope 

The American Water Works Association 
will hold its sixth annual meeting at Denver, 
Col., June 23d, 24th, and 25th. The secre- 
tary is J. H. Decker, Hannibal, Mo. 

én 








Our occasional contributor, William Henry 
Harrison, of Braintree, Mass., has caught the 
infection now spreading among war veterans 
and writes the story of the sinking of the 
Albemarle in October, 1864, for a local paper. 
Mr. Harrison was chief engineer of the Sham- 
rock, and is an adept at telling stories. 


a een 

We are informed that the Wallis Iron 
Works, of Jersey City, have the stairways and 
elevated footwalk for the approaches to the 
bridge of the Suburban Rapid T'ransit Com- 
pany across the Harlem river near Second av- 
enue, in this city, nearly ready for erection. 
These stairways and the footwalk across the 
bridge, the construction of which was im- 
posed upon the company by the Department 
of Public Parks as a condition of granting 
permission to build the bridge at that point, 
will not be of any use to the public until the 
Department causes Lincoln avenue, on the 
north side of the river to be graded. Stations 
are being erected at One Hundred and Thirty- 
third, One Hundred and Thirty-eighth, and 
One Hundred and Forty-third streets. Trains 
are already running. The locomotives are 
furnished by the Baldwin Locomotive Works, 
and the car by the Pullman and Gilbert com - 
panies. 





igen 

The Franklin Institute, at their Novelties 
Exhibition, promised to award ‘‘a grand 
medal of honor to the invention or discovery 
shown at the exhibition which shall be held 
to contribute most largely to the welfare of 
mankind.” After considerable delay, the 
Board of Examiners have recommended that 
the medal be awarded to T. S. C. Lowe, of 
Norristown, Pa., ‘‘for his substantial im- 
provements in the manufacture of water-gas, 
and for his numerous improvements in 
methods and appliances for the utilization of 
water-gas as a fuel for domestic and industrial 








* American Foundry?Practice. 


purposes, and as an illuminating agent.” 
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EDITORIAL ANNOUNCEMENTS. 


CB Positively we will neither publish anything in | 


our reading columns for pay or in consideration of 
advertising patronage. Those who wish to recommend 
their wares to our readers can do so as fully as they 
choose in our advertising columns, but our editorial 
opinions are not for sale. We give no premiums to 
secure either subscribers or advertisers. 

t®#- Every correspondent, in order to insure atten- 
tion, should give his full name and address, not for 
publication, but as a guarantee of good Faith. 

cB We are not engaged in procuring patent rights, 
or in selling machinery, nor have we any pet scheme 
to advance, or hobby to ride. 

SB We invite correspondence from practical ma- 
chinists, engineers, inventors, draftsmen, and all those 
specially interested in the occupations we represent, 
on subjects pertaining to machinery. 

SB" Subscribers can have the mailing address of 
their paper changed as often as they desire. Send both 
old and new addresses. Those who fail to receive their 
papers gromptly will please notify us at once. 
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The Steam-Engine Trade. 


Considering the activity in the steam-engine 
trade of the past ten years, it seems strange, 
at first thought, that the business keeps up so 

well as it does. It has certainly seemed at 
‘any time during the period named that the 
steam-engine business would present a genu- 
ine case of over-production, about which so 
much is said and so little seen. 

It is, perhaps, a fact that there are too 
many builders of steam engines, at least too 
| many to insure good prices, but the number 
|of engines sold yearly is almost enormous, 

and apparently much beyond the legitimate 
|needs of business requirements for steam 

power, including the decrease of what may be 
| called wearing out. 

There are reasons why this is so, and they 
‘have an important bearing on the steam- 
engine trade. One is that the average life of 
| a steam engine is much shorter than ever be- 
|fore. It is more heavily loaded, and run 
‘faster than formerly. It is also more gener- 
| ally recognized that the steam engine is a ma- 
'chine that ought, in the interest of good 
economy, to be considered worn out after 
| reasonable service. 

Another reason is that the value of a good 
steam engine is better understood now than 
‘it used to be. There is not much ceremony 
| now-a-days in setting aside an unsatisfactory 
|steam engine, and putting a better one in its 
place. This is done every day in the instance 

of engines that have not been more than a 
| year or two in service. It has come about 
from a better understanding of the importance 
of the motive plant, growing sometimes out 
‘of the absolute necessity of manufacturing 
cheaply, from applying hard figures to the 
gain or loss from reliable or unreliable power. 
| Gelling these discarded engines is not so 
easy a task as it was. There is greater ac- 
cumulation of them under sheds and in store- 
houses. A good many of them find their way 
into the scrap heap, to the mutual advantage 
of the user and the builder of steam engines. 

In engines for large power there is a very 
evident movement in favor of compounding ; 
this may be depended upon to help in increas- 
ing the steam-engine trade, as many com- 
pound engines will replace others that will 
not find their way into use again. There is 
much thought being given to compounding, 
and it is the almost universal opinion that its 
| advantages have been largely under-estimated. 
The reason for the failure of the compound 
engine to show the gains it is capable of when 
used in factories is coming to be better under- 
stood, and to be justly attributed to faults in 
design and operating rather than in principle. 
Many engine builders who have, on general 
principles, condemned compounding, have 
apparently changed their minds within a year 
or two. From this awakened interest there is 
good reason to believe that we shall soon get 
additional light on this important subject. 

On the whole, there is no branch of the ma- 
chine business in which the future prospects 
look better than in the steam-engine trade. 
There are so many things about a steam 
engine that make it either econemical or the 
reverse, and these are becoming so generally 
known, that so long as progress is made trade 
will be assured. In no country in the world 
is the importance of progress in steam engi- 
neering better understood than in this coun- 
try. 

There is another incidental feature that has 
an important bearing on this subject. That 
is, the fact that the stationary engineer is be- 
coming better educated in his duties. “And 
two of the important duties of the stationary 
engineer are to furnish reliable and regular 
motion, and to do this on small coal consump- 
tion. With his increased knowledge the sta- 
tionary engineer is becoming an important 
factor in bringing about changes in motive 
power. No one is likely to obtain knowledge 
without finding opportunities to use it. 





——__—_.egp>e——__—— 








| ‘The American Institute of Mining Engineers 
| had a large meeting last week at Bethlehem, | 
Pa. When this issue reaches our readers the | 
American Society of Mechanical Engineers | 


will be at their spring meeting in Chicago. 


meet at Niagara Falls the second week in 
June, and the American Railway Master 
Mechanics Association will meet at Boston the 
next week, June 12th. The summer meeting 
of the American Society of Civil Engineers 
will be held at Denver, July 1 and 2. The 
reports, papers and discussions at these meet- 
ings will form important additions to me- 
chanical and engineering literature. 


—_—_—_-<- —_—_ 


Where a Union is Wanted. 

In our department of ‘‘ Manufactures” this 
week we publish items from a number of 
machine shops in this city showing the effect 
of labor demands. The situation is a check- 
ered one. It was understood that machinists 
in this city, who are in the Central Labor 
Union, would not ask for anything more than 
nine hours a day with the same wages as 
heretofore paid for ten hours. But in some 
shops the workmen have made a whole cata- 
logue of demands. As soon as one demand 
was conceded another was thrust to the front. 
Concessions have been governed very much 
by the pressure of orders on hand. New 
York city is an expensive place, both for shop 
owners and workmen. Much of the machine 
work done here could as well be done in 
cheaper localities, and if the cost of work is 
much increased it will inevitably be done 
elsewhere. The shipbuilding industry, which 
was quite extensive in this city a few years 
ago was driven out entirely—never to return— 
by the advanced cost of labor and space on 
the water front. We do not propose to 
moralize a single line over the folly of the 
workmen in demanding too much, for it 
would be useless. Men who have nothing 
but their labor to sell are just as likely to ask 
excessive and unreasonable prices as men 
who have merchandise tc sell, and no more so. 
Both may seek an opportunity. The work- 


men in New York have an organization—im- |} 


perfect though it may be—and the shop owners 
have none. When the latter lay aside all local 
jealousies and form a strong union, as shop 
owners have done in Chicago, they will be in 
position to settle all labor questions before 
strikes occur, and in such a way as to retain 
machine work in New York instead of allow- 
ing it to be driven out. 


—_ ame -- 


Laxity in Enforcing Laws. 


Since the recent riots by imported anarch- 
ists there have been loud calls through the 
daily press for the more rigid enforcement of 
laws. This is well, and we hope to see the 
movement extended rather than limited to 
criminal laws. How this spasm of indigna- 
tion growing out of the non-enforcement of 
laws by those whose duty it is to compel 
observance is regarded by the workingmen 
(not Anarchists and rioters) is shown by the 
following paragraph, which we find in the 
National Labor Tribune: 


While there is general demand for strict 
compliance with law upon the part of strik- 
ing workmen, there has been very little in the 
way of wholesome example shown them by 
those whoshould know better, and whose inter- 
terest would seem to be in the observance of 
all legal enactments. Strange, too, that 
while this general demand is aimed more 
especially at men who seek to secure eight 
hours as the day of labor, the federal author- 
ities neglect or refuse to enforce section 3,738 
of the revised statutes, which provides that 
eight hours shall be the day of labor of work- 
men in the employ of the federal government. 
It will be noted also that though Congress 
passed the act referred to, and is in the midst 
of a session in which much time has been 
given to the labor troubles, yet no member 
has arisen and demanded the enforcement of 
this law. Practice can be asked for with ill 
grace where example is so palpably lacking. 


Most of the recent riots and depredations 
by so-called workingmen have been com- 
mitted by gangs of swinish foreigners, im- 
ported in lots by hoggish corporations and 
agents of contractors to take the place of 





American workmen at lower wages. Some 
time ago Congress enacted a law prohibiting | 
the importation of workmen under contract | 
with prepaid passage. It was a greatly | 
needed law, but it is not enforced. Officers | 
who are sworn to execute the laws allow this 
one to be violated without an effort towards 


10 | The Master Car Builders Association , will' its enforcement. A short time after the law | 


————_— 
was enacted the “members ‘of a“firm in this 
city were proceeded against by the U. Ss 
authorities for importing a lot of weavers* in 
plain violation of the law. It was "evident 
that they had defied the law, but through a 
legal technicality they escaped the bene 
The next morning’s issue of the New 
Times contained an editorial congratul 
the firm upon successfully evading the law 
The same paper is now crying for Gatling 
guns to shoot down the dynamiters and bomb 
throwers whose importation it has 8teadily 
encouraged. It is plain that we neeq a 
stronger public sentiment to compel the 
cution of all the laws. This is the only 
to make any law respected. , 
The enforcement of a bad law will lead to 
its repeal. Where large monied interests are 
opposed to certain laws they are frequently 
evaded in an open, shameless manner, 
Anarchists who believe in no laws at 
not likely to be converted into law-respecting 
and peaceable citizens by observing these 
cunning infractions. If that class of people 
continue to be imported (very few would be 
here if they had to pay their own passage) 
danger is ahead. It can only be averted bya 
reform in the administration of the laws. _ 


alty. 
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UES SIDERS 


Under this head we propose to answer.questions sent 
us, pertaining to our specialty, correctly, and according 
to common-sense methods. 

Every question, to insure any attention, must invari- 
ably be accompanied by the writer’s name and address, 
Tf so requested, neither name, correct initials, nor loca- 
tion will be published. 











(227) J. H., Marseilles, , writes: [ 
have had my cistern cemented and the water tastes 
of lye. I have pumped it out once, but it is nearly 
thesame. Will you please tell me through your 
paper will this taste leave it, or must I pump it out 
again and letit dry foratime? We have to use it 
for cooking. A.—The cement, if good, should not 
impart a bad taste to the water, and if the taste 
does not soon disappear it would be well to have the 
water analyzed to discover the cause of the bad 
taste. Perhaps lime wasused with cement, which 
would give an alkaline taste, but should soon dis- 
appear. Lime should not have been used, as pure 
cement and sand would have been better; but if 
the trouble is caused by lime it will not be hurtful 
to the user. 


(228) J. K., Brattleboro, Vt., will find 
description of case-hardening furnace, also process 
of case-hardening, in the AMERICAN MACHINIST of 
February 25 and April 22, 1882. Size can be modi- 
fied to suit. 


(229) E.8., Auburn, N. Y., asks: What 
is pattern-maker’s varnish made of, and how ap- 
plied so that it will not peel off? A.—Pattern- 
maker’s varnish is made by dissolving shellac in 
alcohol until of the proper consistency. There is 
no danger of its peeling off if applied in light 
coats. After applying the first coat sand-paper 
over with fine sand-paper. 


(230) F.S., Columbus, Ind., asks: Which 
of two pieces of shafting will stand the most strain, 
the diameter being the same, one that is solid, or 
one that has a hole through its center? A.—The 
one thatissolid. Forthe same amount of metal 
the hollow shaft, properly proportioned as to diam- 
eter, will be the strongest, and this seems fre- 
quently to lead to the fallacy that a shaft will be 
stronger for removing part of the metal composing 
it. 


(231) J. C. H., Savannah, Ga., writes. 
We have a boiler 48” diameter, 28’ long, with two 
flues 16” diameter; grate, 4x6 feet. Our fuel is 
shavings and refuse usually found around a plan- 
ing mill. 1. Will this boiler supply an engine with 
cylinder 8'’x16"’, plain slide valve, running 175 rey- 
olutions per minute? A.—The boiler-should be 
ample for the engine. 2. We are located on high 
ground, with no obstruction. Will a stack 16” di- 
ameter, 30’ high, give sufficient draft? .4.—We 
should make the stack not less than 20” diameter 
and 50’ high. It would be still better if 24° diam- 
eter. 


(232) G. M. C., Rochester, N. Y., asks for 
a method of “ washing oil” after it has become 
dirty and thick by use in cutting screw threads, 
and has tobe thrown away. A.—We do not know 
of any method of clarifying oil which does not cost 
as much, or more, than new oil. The Brown & 
Sharpe Mfg. Co. write us that they use the best 
lard oil on their gear cutters. They strain the oil, 
separate it from chips and dirt with a centrifugal 
separator and add new oil to the old, as it is rée- 
quired, 
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Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 
Wednesday for the ensuing week's issue. 








patent Att’y, H. W. T. Jenner, Washington, D. C. 
Shafting Straighteners. J. H. Wells, Tampa, Fla. 
T, M. Parker, Steel Stamps, Stencils, Hartford,Ct. 
J. Clayton,Air Compressors, Rock Drills,43 Dey st, NY 
Edw. Sears, Wood Engraver, 48 Beekman st., N.Y. 
Steel Name Stamps, etc. J. B. Roney, Lynn, Mass. 
Tack, Wire and Shoe Nail “Machinery. Wm. A. 
Sweetser, Brockton, Mass. 
Selden Packing, for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st., NY 
The Best Upright Hammers run by belt are made 
py W. P. Duncan & Co., Bellefonte, Pa. 


Light articles built to order by the American Sew- 
ing Machine Co., Philadelphia, Pa. 

R. Dudgeon, 24 Columbia st., New York, Improved 
Hydraulic Jacks and Roller Tube Expanders. 


Pattern and Brand Letters. Vanderburgh, Wells 
& Co., cor. Fulton and Dutch sts., New York. 


Foot-power Machinery, for workshop use, sent on 
trial if desired. W. F. & Jno. Barnes, Rockford, Il. 


Improved Labor-saving Upright Drills, 20-in. to 
36-in., inclusive. Currier & Snyder, Worcester, Mass. 


‘“‘Morrison’s Practical Engineer.” A complete 
treatise (200 pp.) on steam and general mach. Mailed 
on receipt of $1. W.A. Morrison, Box 373, Lowell,Mass 

Engine Lathes, Hand Lathes, and other fine tools, 
Assortment large; prices low. Frasse & Co., 62 
Chatham st., N. Y. 

E. Merritt & Co., Brockton, Mass., established 
1859, only manufacturers of a complete line of Tack 
and Nail Machinery. Send for circulars. 


Curtis Pressure Regulators, Curtis Return Trap 
Curtis Damper Regulator. See May1, p. 10. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 

“Complete Practical Machinist,” $2.50; ‘‘ Mechan- 
ical Drawing Self-taught,” $4. Books for work- 
men. Joshua Rose, Box 3306. New York City. 

Bound Volumes of the AMERICAN MACHINIST for 
the years 1880, 1881, 1882, 1883, 1884 and 1885. These 
volumes are strongly bound in cloth, and will wear 
well. Price $3.50 each; express charges additional. 
AM. MACHINIST PUB’G Co., 96 Fulton st., N. Y. 

St. John Improved Self-adjusting Cylinder Pack- 
ing, for marine and stationary engines and locomo- 
tives; applicable to water, air, oil and ammonia 
pumps. For durability and minimum of friction, it is 
unexcelled. Send for pamphlet. Address, Bal- 
ance Valve and Piston Packing Co., room 58, 280 
Broadway, New York. 

Patent Binders for the AMERICAN MACHINIST, 
holding a complete volume (52 issues), simple, neat, 
durable. Price $1, prepaid, to any part of the 
United States by mail. ‘To Canada. or foreign coun- 
tries the price will be\75c. ; purchasers pay express 
charges and customs duties. AM. MACHINIST PUB’G 
Co., 96 Fulton st., N. Y. 

‘‘ Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator, and making all required calcu- 
lations from the diagram; also the principles of 
economy in operating steam engines, and current 
practice in testing engines and boilers. Price, $2, 
post-paid. Published by John Wiley & Sons, 15 
Astor Place, New York. 

















The Equitable Gas Light Co., of New York, are to 
erect a $46,000 brick factory on Forty-second street. 

John S. Raggio will erect a three-story factory, 
40x85 feet, at Fifth and Wilde stree‘s, Philadelphia. 

Thomas Ward will move his foundry and plow 
factory from Harper’s to Fayetteville, N. C. 

P. Echert & Co., Cincinnati, will erect a brick 
candy factory, 130x68 feet. 

The Middletown Paper Co., of Cincinnati, will 
erect a two-story brick mill, 75x120 feet. 

The Mosler Safe and Lock Co. are erecting a four- 
story brick factory in Cincinnati. 

The Sioux City and Pacific Railroad will erect new 
machine shops at Missouri Valley, lowa. 

The B. & O. R. R. will erect workshops and a 
round-house at Harrisonburg, Va. 

Phillip H. Jackson, Newark, N. J., will erect a 
two-story brick foundry on Mechanic street. 

Church & Jackson, of Sterling, Mich., will build a 


hew foundry. 
John Post, of Midland Park, N. J., will erecta 
new 200x50 ft. silk mill at that place. 


W. B. 
hew 


Jones, of Manchester, Iowa, will build a 
woolen mill at Rock Valley. 

The Pennsylvania Railway will build a machine 
shop at Germantown, Pa. 

The Disston Saw Works are about building an- 
Other shop on Delaware avenue, at T'acony, Pa. 

Wilson Kistler, Chas. Kreamer and S. D. Ball, of 
Lock Haven, Pa., will erect a new nail mill. 

D. H. Thomas and A. D. Thomas will manufac- 
ture cotton presses at Morrillton, Ark. 

An iron foundry has been started at Conway, 
Ark. 

John Gubbins will erect a three-story factory, 
100x45 ft., at 349 S. Canal street, Chicago. 

Los Angeles, Cal., is to have water-works, owned 
by a private company. 

The Knights of Labor of Spring City, Pa., will 
build a new foundry. 

‘thomas Howard, of St. Louis, Mo., will erect pipe 
works and foundry at Chattanooga, Tenn. 


B. Hamill & Co., of Cumberland and Mill streets. 
Germantown, Pa., are erecting a 24 story 30x56 ft. 
addition to their woolen mill. © 


Thomas A. Watson, of East Braintree, Mass., will 
build a new machine shop near Weymouth Toll- 
bridge. 

An effort is being made at Chattanooga, Tenn., 
to organize a stock company with a capital stock of 
$200,000, to erect a cotton mill of 10,000 spindles. 


The U. S. Bunting Company, Lowell, Mass., will 
soon build a large mill in the yard of the Wamesit 
Power Company. 


A. J. Brown and Mr. Snyder will organize a com- 
pany to build a $15,000 roller flour mill at Alvarado, 
Texas. $10,000 has been subscribed. 


A new nail miil will be erected at New Water- 
ford, Ohio. Capital, $50,000. D. D. Chichester and 
others are interested. 

A permit has been granted to the Wood Mfg. Co., 
of Camden, N. J., to erect a worsted factory, 538x150, 
at Fifth and Erie streets. 


Steps are being taken to secure the location of a 
foundry and machine shop in Washburn, Wis. Ad- 
dress T. L. Sullivan, President of Board of Trade. 

The Prospect Machine and Engine Co. is the 
name of the corporation formerly known as the 
Cummer Engine Co., Cleveland, Ohio. 


Jennie S. Macdonald, 1532 Park avenue, New 
York, will erect a five-story brick factory, 40x60 ft., 
on Seventieth street, to cost $20,000. 

Burnet & Co., founders, 706 East Twelfth street, 
New York, are paying an increase of ten per cent.; 
also giving ten hours’ pay for nine hours’ work. 

H. Margerison & Son, 227 E. Chelten avenue, 
Germantown, Pa., will erect a new towel and table 
cloth factory at Millville, N. J. 


McCurdy & Warden, 276 West street, New York, 
are building a marine‘boiler 15 feet long, by 90 in. 
front. They employ thirty men ten hours per day. 


E. Broad & Sons, St. Stephen, Me., are increasing 
the capacity of their axe factory, the extension to 
be 30x80 feet in size. 

J. P. Witherow, of Pittsburgh, Pa., has the con- 
tract to build the furnaces for the De Bardeleben 
Coal and Iron Co., at Birmingham, Ala. 

Subscriptions are being received at West Point, 
Miss., toward the erection of a cotton factory. The 
building of a foundry at the same place is contem- 
plated. 

Suizer & Vogt, proprietors of the Louisville Ma- 
chine and Elevator Works, Louisville, have re- 
cently added to their works boiler and sheet-iron 
shops. 

The Chicago Steel Manufacturing Company have 
already started to build their new foundry at Ham- 
mont; the brick and stone for the new building is 
on the ground and much of the foundation is in. 

The Duplex Steam Heater Co., 10 Barclay street, 
New York, have issued a finely printed pamphlet 
of their automatic steam heater. It is finely illus- 
trated, 

A new wovlen mill will be established in Charles- 
town, Ind., by a stock company, with a capital of 
$25,000. Capt. I. N. Raymaker and others are inter- 
ested. 

J. E. Warren & Co., have the contract for build- 
ing an additior 14x70 to the Marlboro (Mass.) foun- 
dry building. Quite a building is being erected for 
the foundry for storing and making patterns. 

The Baldwin Locomotive Works, Philadelphia, 
are to build sixty standard-gauge locomotives for 
the St. Louis, Arkansas and Texas (late Texas and 
St. Louis) road. 


Zz. P. Dederick has purchased the Sherman Iron 
Works at Sherman, Texas, for $10,000, and will 
spend about $15,000 in enlarging the building, re- 
pairing the old machinery and the purchase of 
new.—Baltimore Manufacturers’ Record. 


The Lebanon Mfg. Co., Lebanon, Pa., are about 
enlarging their works. The old foundry will be 
converted into a machine shop. A new foundry, 
203x60 feet, will be erected, containing all modern 
improvements. 


E. C. Atkins & Co., Indianapolis, are preparing 
to erect a three-story brick block, corner Eddy and 
South street, in which to manufacture band saws 
for log mills. The building will cost $15,000, and 
will be finished by September. 


A. L. Ide & Son, Springfield, Ill., builders of the 
Ide Engine, have published a pamphlet containing 
quite a number of fac simile letters from estab- 
lishments using their engine. All commend the 
engine in the fullest terms. 

The Gorton Boiler Mfg. Co.,, 110 Center street, 
New York, have issued an illustrated pamphlet of 
their house-heating steam generator. It is autom- 
atic, base-burning, self-feeding, tubular; is made 
of wrought iron, and has center teed. 


John Roach & Son, Morgan Iron Works, Ninth 
street, New York, are employing but few men on 
repairs and in finishing the U. 8. 8. Atlanta. The 
men work ten hours, and have made no demonstra- 
tion for increase of wages or decrease of tiine. 


A movement is on foot to reorganize the Worces- 
ter (Mass.) Mitis Company, which owns the fran- 
chise for the State of Massachusetts, and to pur- 
chase the present foundry of the Worcester Malle- 
able Iron Company, and largely increase the plant. 


F. J. Obert, Jr, and Hunter 8. Eckert have taken 
possession of the Union Boiler Works, at Reading, 
Pa., and are arranging to make numerous improve- 
ments, so that the establishment will be one of the 





most complete in the conntry.—Jndustrial World, 








The Cameron Steam Pump Works, East Twenty- 
third street, New York, are employing one hundred 
men ten hours a day, and are fairly full of orders. 
An increase of ten per cent. in wages has been 
given the men, who have not, and are not expected 
to strike. 


W. H. Jackson & Co., East Twenty-eighth street, 
New York, employ 600 men. The machine shop 
runs nine hours per day, and the foundry ten 
hours. Aten percent.inc~ «in wages has been 
made, and the men repor.cu as satisfied with the 
arrangement. 


San Bernandino, Cal., is to be the site of the car 
shops, round-houses, eic., of the California South- 
ern Road. The works will occupy 18 acres. Prop- 
erty has risen one-third in value since the an- 
nouncement. A $75,000 hotel is to be built,and a 
great impetus has been given to business. 


At the annual meetiaog of the stockholders of the 
Nashua Co-operative Foundry, Nashua, N. H., they 
voted to take six per cent. per annum, and thatthe 
balance of whatever may be earned be divided 
among the workmen, whether stockholders or 
otherwise. 


The Sanitary Newssays: **The Columbus, Ohio, 
Board of Trade has indorsed the enactment of a 
law to permit the water-works trustees to contract 
for a new pumping engine without having the 
money in the treasury, the pump to be paid for by 
the earnings of the works.” 


Peck, Howard & Co., Washington Iron Works, 74 
West street., New York, are working 20 men 10 
hours per day on repair work. They report no 
dissatisfaction among their men, and also state that 
many men are applying to them for work who are 
out On strike at other shops. 


The St. Louis Pipe Co., of St. Louis, Dennis Long 
& Co., of Louisville, Ky., and the Cincinnati and 
Newport Iron and Pipe Co. have combined and 
bought a tract of 15 acres in Chattanooga, for the 
erection of a large cast iron pipe works. Will em- 
ploy 600 to 1,000 hands. Work is to be begun on 
buildings this summer. 


It is said that parties in Foxcroft, Me., contem- 
plate erecting an iron foundry. The foundry of the 
Messrs. Mayo, near the mill, has shut down indef- 
initely, but the machine shop there will run as 
usual, and is to receive additional tools and ma~- 
chinery. This shop will be used by the proprie- 
tors of the new foundry. 


Slater & Reid, 409 West street, New York, are 
thoroughly overhauling the steamer Dupui de 
Lorne, and are putting in a new shaft, hub plates, 
sleeve and bushing. They employ eighty men, 
sixty outside and twenty inside shop. They are 
working nine hours per day, and eight hours on 
Saturday. 


The Rand Drill Co., 23 Park Place, New York, 
have issued a new illustrated catalogue of their 
Little Giant, Slugger and Economizer Rock Drills 
and improved Air Compressors. The catalogue is 
well printed, the machinery is well described, and 
a lot of fac simile letters from parties using their 
machinery are shown. 


Gilbert & Walrath, Little Falls, N. Y., are mak- 
ing extensive changes in their starch and paper 
mills by changing it to a large knitting mill. They 
have built an iron bridge across the Mohawk river, 
and have just completed a boiler chimney, which 
was built from a design illustrated in the AMERICAN 
MACHINIST of March 27, 1886, by Wm. Lowe. 


Henry W. Bulkley & Co., 149 Broadway, New 
York, have issued a tasteful new pamphlet cata- 
logue showing various forms of the Bulkley injector 
condenser, as built by them. It includes views of 
the condenser as connected with a horizontal en- 
gine, as siphoning from a natural head of water, 
as attached to vertical engines, and as operated by 
an independent air pump. 


The Waterhouse Electric & Mfg. Co., Hartford 
Conn., is a new competitor for public favor in the 
business of are electric lighting. Among the di- 
rectors we find the names of several. prominent 
mechanics, including Francis A. Pratt, of the Pratt 
& Whitney Co., and Charles E. Billings, of the Bil- 
lings & Spencer Co. The system employed is de- 
scribed in a neat illustrated pamphlet. 


John A. Carnie, 223 West street, New York, is 
building a compound engine for the New Jersey 
Lighterage Co. The cylinders are 15" and 30’ in di- 
ameter, by 22” stroke. They are also building a 
beam engine to go into stock. Twenty men are 
employed in the works. They work ten hours per 
day, and the time.and pay are reported as satis- 
factory to both employer and employe. 


Holland & Thompson, of Troy, N. Y., have con- 
cluded arrangements for the removal of their plant 
to St. Paul, Minn. They are extensive brass foun- 
ders, and manufacturers of brass fittings of every 
kind, lead pipe and steam heating apparatus. 
They also manufacture an improved sectional 
boiler used in steam heating. They will organize 
at St. Paul as the Holland & Thompson Mfg. Co., 
retaining a warehouse at Troy. 


The Quintard Iron Works, Wm. H. Wallace & 
Co., East Eleventh street, New York, are building 
two 20-ton boilers for the steamer City of Monti- 
cello, new gas tanks for the Consolidated Gas 
Works, and a compound engine, 14” and 20” cylin- 
der by 24” stroke, for the steam yacht Fidelma. 





One hundred and five men are working nine hours 
| a day for ten hours’ pay, together with an advance 
of ten per cent. 


W. & A. Fletcher, 266 West street, New York, are 
building two engines, each 46” cylinder, 10 feet 
stroke, for the Hoboken ferry boats, and are also 
building a compound engine for Old Colony Rail- 
road freight boat. The cylinders are 44’ and 68” 
in diameter, by 8 and 12 feet stroke. About 180 
men are employed ten hours per day upon an ad- 
vance of ten per cent., which was given six months 
ago, without being requested by the men. 


E. E. Garvin & Co., 141 Center street, New York, 
closed their shops when a demand was made for 
eight hours’ work with ten hours’ pay. They state 
hat by chance their coniracts allowed them todo 
so, which is an unusual occurrence in their busi- 
ness. The men were told that they might go back 
to work when they got ready,and the shop has 
since started up ten hours a day without change in 
wages. 


R. Dudgeon & Co., 24 Columbia street, New York, 
are employing 50 men9 hours per day. They pay 
good prices for labor, and have called 9 hours a 
day’s work for the past ten years. When this firm 
commenced business they made 9144 hours a day’s 
work, but reduced the time during the labor agita- 
tion at the date named. During the dull times, all 
the men were retained on three-quarter time, al- 
though business did not warrant so doing. There 
has been no change asked during the agitation. 


The new Maine Central shops in Waterville will 
consist of two sets—-locomotive and car repair. The 
main building will be 300 feet long, 100 feet wide ; 
another building will be 300x50 feet, and two others 
301x75 and 250x175, respectively. They will require 
about 2,000,000 bricks in their construction, and 300 
yards of foundation stone. The whole will cost 
about $200,000. A crew of about 300 men will be 
employed. Work on the new buildings will begin 
as soon as possible.—Boston Commercial Bulletin. 


H. Theall, 65 Bethune street, New York, is 
building two 65-ton boilers for steamer City of Bos- 
ton, and making a new shaft for the Elm City; 
overhauling the Continental’s engine and boilers ; 
repairing steamer E. N. Bail; making a pair of 
wheels for steamer Mistletoe; repairing boilers of 
steamer City of Waterbury, engines of steamers 
Thomas P. Way and City of Richmond, and police 
boat Patrol; also Midland ferryboat. This firm 
employs 300 men ten hours per day, with ten per 
cent. increase of pay. 


Warner & Swasey, of Cleveland, Ohio, have re- 
cently shipped to Lick Observatory, California, a 
6” equatorial telescope, provided with all their 
latest improvements; also one of their chrono- 
graphs. They have received an order for an equa- 
torial of 11’’ aperture,and a steel dome of 21’ di- 
ameter, from Smith’s College, Northampton, Mass. 
It will be shipped sometime next month. They 
have recently shipped a 20’ steel dome to Swarth- 
more College, near Philadelphia, and are at work 
on a 6’ telescope for the same college, to be fin- 
ished in June.—J/ron Trade Review. 


At the Delamater Iron Works, New York, the 
workmen demanded ten per cent. advance, which 
was conceded, whereupon they demanded and 
struck for nine hours per day, with ten hours pay, 
which was also conceded. The pattern-makers, at 
time of going to press, are out on strike for eight 
hours per day. The foundry is running ten hours. 
The whistle is blown at five P. M., also at six o’clock 
for the nine and ten hour men, respectively, to quit 
work. Overtime does not commence until six P. M., 
and the nine hour men who work overtime must 
loaf one hour before commencing to work over- 
time. Mr. Delamater states that as fast as present 
contracts are filled the men are laid off indefi- 
nitely, and that under the present condition of 
affairs he can see no other course than to close 
down the works entirely when all existing contracts 
are filled. 


A few months since R. Hoe & Co., Grand street, 
New York, advanced the wages of their 700 
employes. The advance ranged from _ five to 
fifteen per cent, according to the wages paid. A 
request was made by the employes for nine hours 
with ten hours’ pay. One of the firm states that 
nine hours would not pay either him or his work- 
men, but he told them he would try nine hours as 
an experiment if they would give up the recent ad- 
vance, and upon that basis the works are now run- 
ning. Already he says that the increased cost of 
production has caused new contracts to be with- 
held, and he is forced to discharge his men as fast 
as existing contracts are filled. No stock work will 
be done until the matter is adjusted, as under the 
present state of affairs the fitm feels sure it is only 
a question of time as to when the entire works 
must be closed. 


A. & F. Brown, 42 Park Place, New York, manu- 
facturers of pulleys and shafting, were requested 
by their men to increase wages fifteen per cent. for 
all employes receiving less than $15 per week; ten 
per cent. for employes receiving over $15 and less 
than $18 per week, and five per cent advance for all 
receiving $18 or over per week. ‘The advance was 
granted, and in a few days the firm was requested 
to sign an agreement to employ none but union 
men. This request was also granted, whereupon 
the workmen demanded a reduction of the num- 
ber of hours from sixty to fifty-three per week. 
This demand was also acceded to. During the 
month which has elapsed since the above the num- 
ber of orders received has fallen off 100 in num- 
ber from what would have been due under the old 
rates. Mr. Brown says that orders during the 
present month will fall off fifty per cent., owing to 
the increased cost of production in this city, while 





in other places orders are and can be filled at the 
old rates, . 
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The Bethlehem Iron Co., Bethlehem, Pa., are 
said to be preparing to enlarge their plantso as to 
make armor plate and steel guns, at an expense 
of $3,000,000. It is certain the Government will 
want guns and armor plate of improved manufac- 
ture in the near future. 

a > oe $$$ 


Machinists’ Supplies and Iron. 


NEw YORK, May 20, 1886. 

The market is feverish and unsettled, but still 
dull and without noticeable change. : 

Iron—There is no falling off in consumption, yet 
business continues light. The recent advance in 
coke.-is claimed to have added 40 to 50 cents per ton 
to the cost of pig iron, but itis yet dull. We quote 
Standard Lehigh and North River brands, $18 to 
$18.50 for No. 1 X Foundry; $17 to 17.50 for No. 2; 
and $16 to $16.50 for Grey Forge. 

Scotch Pig—The demand is slight, and arrivals 
are stored. We quote Coltness, $20; Glengarnock 
$19; Gartsherrie, $19.50; Summerlee, $19.50; Eg- 
linton $17.75 to $18; Langloan, $19.50, and Dalmel- 
lington, $18.50. 

Copper—The market has ruled dull and flat. 
Consumers are not yet inclined to replenish their 
stocks. Lake, 111/c.; other brands, 10c. to 10¥c. 

Antimony—Demdnd moderate. Hallett’s, 83c.; 
Cookson’s, 8.80c. to 8.85c.  “ 

Lead—Spot lots at 4.70c. - 

Tin—Banca, 22¥c.; Straits and Mallacca, 21.35c. 


*WANTED* 


“* Stuation and Help” Advertisements, 30 cents a line 
for each insertion this head. About seven words 
make a line. Copy should be sent to reach us not later 
than Wednesday morning for the ensuing week's issue. 








Correspondence wanted with parties wanting good 
engineer. Address Engineer 451 W. 22d st., N. Y. 


Salesman in iron and wood-working machinery ; 
experienced, competent and reliable. Address K., 
AM. MACHINIST. 

Wanted—Position as foundry foreman; 12 years’ 
experience as moulder and five years’ as foreman; 
good reference. ‘* Crossing,’’ AM. MACHINIST. 

Draftsman, competent and reliable; experienced 
in shop and office, with good technical education, 
desires situation. Address Box 11, AM. MACHINIST. 


Draftsman, 5 yrs. exp. locomotives, mach., tools, 
hoisting machinery, desires engagement. Address 
Wilbur, AM. MACHINIST. 

Wanted—Competent and experienced draftsman 
on hoisting and mining machinery; state age and ex- 
tent of experience ; alsosalary expected. Address 
Box 164, Cleveland, Ohio. 

A member of a well-known firm of English en- 
gineers is about returning to London; having had 
great experience in introducing American inven- 
tions in Europe, he is willing to make arrangements 
with a few good firms for the sale of their European 

atents. Address Anglo-American, care AMERICAN 
MACHINIST, 96 Fulton street, New York. 


Wanted—By a practicai iron and brass foundry- 
man an opportunityto engage as partner in the foun- 
dry business, or in machine and foundry business; 
have been 18 years manager, and can give and will 
expect the best of references; can furnish some cap- 
ital. Address Iron Foundry, Box 12, AM. MACHINIST. 


Wanted—A practical man as foreman ot ma- 
chine shop; one with strictly temperate habits, in- 
dustrious, accustomed to handling men, and expe- 
rienced on automatic and plain engines, blast fur- 
nace, architectural and iron house work, locomo- 
tive and general repairs; none other need apply. 
Address, st ating experience, reference and salary 
expected, ** Manufacturer,” AM. MACHINIST. 


j MISCELLANEOUS WANTS >} 
Advertisements will be inserted under this head at 
35 cents per line, each insertion. 








Engineering specialties; send for price-list. 
Crescent Mfg. Co., Cleveland, Ohio. 

Sen: for estimates of high-speed compound en- 
gines for stationary and marine service. Crist 
Engine Works, 140 Baxter street, N. Y. 

Useful information steam users and engineers 100 
page book on care, etc., of boilers. Send 25cents in 
stamps. J. N. Mills Pub. Co., 30 Vesey st., N. Y. 

Special tools and machines for mfg. designed and 
built to order; mechanical and Patent Office draw- 
ings. Weston & Smith, Syracuse, N. Y. 

M. Martin, manufacturer, P. O. Box 285, New 
Brunswick, N. J., will contract for the manufacture 
of articles in brass and other metals (stamped or 
turned), and dies and tools for making same; also 
patent novelties, electrical inventions, special ma- 
chinery castings, etc.; estimates cheerfully given. 

For Sale—A well established foundry and ma- 
chine shop, including lots, buildings, machinery, 
patterns, and stock on hand, situated in Logan, 
Hocking Co., Ohio; will sell on easy and satisfac- 
tory terms; reason for selling—old age and ill 
health. Apply to R. Belt, Logan, Ohio. 


FOR SALE AT A BARGAIN. 


A well established and a machine shop 
and foundry, including buil , lots, machiner 
and stock, situated in Leadville, Col. The busi- 
ness will be carried on until sold, thus at once 
giving a profitable trade to the purchaser. Address, 

A. FALKENAU, 
Care of Dickson Mfg. Co., 
Scranton, Pa. 
Only reason for selling, ill health. 








RADLEY’ 


UPRICHT 
CUSHIONED 


HELVE 
HAMMER 


Combines all the 

best elements es- 

P sential in a first- 
class Hammer. 

r Has more good 

. points, does 

more and 

better work 

and _— costs 

less for re- 

pairs than 








any other Hammer in the World. 


BRADLEY& CO. Syracuse, N.Y. 





THE BROWN HAMME 
STRIKES A BLOW WITH 


DOUBLE THE VELOCITY That it Raises The Hammer. 
A NEW MOVEMENT! SEND FOR DESCRIPTION. 
KNOWLTON MFG. CO., King St., Rockford, Ill. 


BEAUDRY’S 
UPRIGHT CUSHIONED 





The success of ow 
Machine is the best 
guarantee of its 
value. Only Machine 
with Double Helve 

‘Does more and bet- 
ter work with less re- 
pairs than any other. 


AM,| Boston, Mass. 
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E. K. & PATENT 


VISES. 


NO SCREWING. 


Tr. Cc. MASSEY, 
Chicago. 81 John St., New York. 


MASSEY’S 


Tastantaneous Grip 
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time and laborsave' 
by using this solid, 

strong, durable, quick- 
working Vise. Has the improved 
taper pipe, and_ other attach- 
ments. Sold by the trade. Send 
for circular. 


MELVIN STEPHENS, Prop’r. 
Office, 41 Dey St., New York. 


LIGHT MACHINERY BUILT 10 ORDER 


AT SHORT NOTICE AND 
SATISFACTION GUARANTEED, 


EDMUND MILLS, 
Successor to Pennington & Mills. 
8 Dey Street, Jersey City Heights, N. J. 
Facilities for manufacturing small work in quantity. 





GEO. F. BLAKE MANF’G CO. 


PITTITITTTTI iii liiiye 


umping 


CREA EOERE, cOREEEEERVcaey 


9 LIBERTY ST., 
NEW YORK. 


WATER WORKS wor ENGINES A SPECIALTY 


=} VILDERS EVERY VARIETY 
OF OF 


44 WASHINGTON ST., 
BOSTON. 


BUILD 


WATER WORK), 


ENGINES 


THE DEANE STEAM PUMP C0, HOLYOKE, MAss 


AND 


ANAM PIMP 


MACHINERY. 


Send for Catalogue No. ‘1 s. 








Absolutely safe ! 


(Delamater Iron Works) 


Rricsson Hot Air Pumping Engine 


OVER 5,000 IN USE. 


For lifting water to upper floors of buildings, city or country. Arranged to 
burn either Coal, Gas, Wood or Gasoline Gas. No boiler! No steam! No engineer 


Cc. H. DELAMATER S& CoO., 


Warerooms: 16 Cortlandt St., N, y, 





“@ THE M. T. DAVIDSON 


IMPROVED STEAM PUMP 


MANUFACTURED BY [ED avioson Steam Pump Company. 








PRINCIPAL OFFICE, No. 77 LIBERTY STREET, N.Y. 


NEW ENGLAND OFFICE, 51 OLIVER STREET, BOSTON, MASS. 








1885 —_— 





—THE LATEST — 


TRACTION ENGINES, 





IMPROVEMENT IN 


Wwe 
Ame 


The only Engine where the power is practically and successfully 
applied to the four truck wheels. Exceeds all other Traction Fauve 
in pulling and steering through mud holes, sand or any soft or uneven 
ground, or on any road. Is the result accumulated from a t-ird ot a 
century of study and practical experience in the manufacture ot 


Portable, Agricultural and Stationary Steam Engines, 


With determined policy to build only the BEST MACHINERY from the 
BEST MATERIAL, an 
with continued improvements, have attained the HIGHEST STANDAKD 
in excellence of workmanship,simplicity of design and capacity of power, 
In addition to our STANDAKD ENGINES, we now offer the first ROAD 
ENGINE which has the Traction Power practically and efficiently 
applied to the tour truck wheels, and while so applied to cach wheel 
independently, the forward axle is under full control of the steering 
apparatus. Descriptive catalogue will be sent on application 


WwooD, TABER & MORSE, Eaton, Madison County, N. Y. 


in the BENT MANNER OF CONSTRUCTION, and 
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EMERY-WHEEL TOOL GRINDER. 
SPRINGFIELD 
Vows Sass. GLUE & EMERY 


WHEEL CO 
Guaranteed oak 
Satisfactory Springfield, Mass 


Write 
or 
Tilustrat- 


e@ 
Circular. 


Pat. Sept. 
25, 1883. 


Water runs on wheel and 
prevents beating. 


THESE BOOKS EMBRACE ALL BRANCHES 
OF STEAM ENGINEERING. 
The principal argument in favor of their great worth, is that 
they are written in PLAIN English, and in PLAIN figures, and 
illustrated with PLAIN cuts. 
ROPER’S PRACTICAL HANDY-BOOKS FOR 
ENGINEERS AND FIREMEN, 
Consisting of the MOST POPULAR works on Steam-Engineer 
ing ever published in this country. 
TITLES AND PRICES. 
Young Engineer’s Own Book $3 
Catechism of High-Pressure Steam-Engines..... 2 00 
Questions and Answers for Engineers 3 00 
Hand-Book of the Locomotive 2 
Care and Management of the Steam-Boiler...... ‘ 
Hand-Book of Modern Steam Fire-Engines 
Instructions and Suggestions for Engineers and : 
eo | 

Roper’s Simple Process. . 
Engineers’ Handy-Book : 
Hand-Book of Land and Marine Engines. ...... 3 50 
Use and Abuse of the Steam-Boiler. 2 00 

For sale by all Bookseilers, or sent to any address, post paid, 
on receipt of price. EDWARD MEEKS, Publisher, 8. E. Cor. 
Walnut & 10th Sts, Phila., Pa. Descriptive circulars mailed tree. 





JOHNS 
Mepestos > 


fing, Building Felt, 

Steam Packings, Boiler Coverings, 
Fire Proof Paints, Cements, Etc. 
Samples and Descriptive Price Lists Free. 

H. W. JOHNS M’F’G CO., 87 MAIDEN LANE, N. Y. 
175 Randolph St., Chicago; 170 N. 4th St., Philadelphia. 




















COLORS RED AND BROWN, 
For painting ROOFS, t ACTORY and FARM BUILD. 
INGS, FENCES, IRON WORK, EXPOSED BRICK 
WALLS, &c. Made of Pure Linseed Oil and highest 
grades of Iron Oxide. Send for Circular. Address 

W. H. STEWART 


74 Cortlandt Street, New York. 


READY ROO NG, for new roofs. 


COOKE & Co., 


Dealers in 


Machinery and Supplies, 


22 CORTLANDT ST., NEW YORE, 


Agents for 


McDANIEL’S SUCTION FITTING 


For Correcting 
Poor Circulation in Steam Pipes. 


SATISFACTION GUARANTEED. 


Write for Prices and Mention this Paper 








MACHINERY SECOND-HAND, FOR SALE 





One 36”"x38"x12’ POND PLANER. 
One 20x 10’ LINCOLN LATHE, 
One 16x 6’ STAR LATHE, 


One 14”x 5' STAR LATHE, P 
2 NEW OPEN DIE RIVET MACBINES. 


[one 23x 8’ NEW HAVEN LATHE. 





THE HENDEY MACHINE COMP’Y, TORRINGTON, CONN. 








BETTS MACHINE COMP’Y; 


WILMINGTON, DEL., 
MAKERS OF 


Metal- working Machine Tools 


OF SUPERIOR QUALITY, 
FOR USE IN 


MACHINE AND RAILWAY SHOPS: 
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NICHOLSON FILE Co., 


SOLE MANUF 


ACTURERS OF 


FILES AND RASPS 


HAVING THE INCREMENT CUT. 
Also, FILERS’ TOOLS AND SPECIALTIES. 


‘¢ Nicholson File Co.’s Files and Rasps, ** Double Ender ’’ Saw Files, *‘ Slim ’’Saw Files, 


*¢ Racer ”? Horse Rasps, Handled Riffers, Mach 


inists’ Scrapers, File Brushes, File Cards 


Surface File Holders, Vise File Holders, Stub Files and Holders, Improved Butchers’ Steels. 


Manufactory and Office at 


PROVIDENCE, R. I., U. S.A. 





THE HAN 


COCK INSPIRATOR. 





THE 


STANDARD 





BOILER FEEDER 


FOR ALL CLASSES OF BOILERS. 






REDUCED PRICES oF LECOUNT’S STRAIGHT TAIL DOG. 


ge gm ee 
ee ee eee Br 
és 8.04. A ess -70 ea 1.60 

io: Bisves sese cece ocoe. Bs 
Ess Boo. 1i4eeee «80 See Magee 
SA, 6..... have o rr Sere 
ae Wecees i 95 16....5  ... 8.5 
SS 8... 154.... 1.10 17....5Y.... 4.00 
Ri Se oh Be apetee Fr 
= 1Set to2in, 7.80 Full Set....31.1¢ 


Cc. WwW. LeCOUNT, South Norwalk, Conn. 


Lubricate Your Engine Cylinders, UNION STONE COMPANY, 


38 & 40 Hawley Street, 
perfectly, gain power and . 
save oil by using our Patent Boston, MASS. 
® Automatic Sight Feed Lubri- . 
cators, showing oil as it 
enters, drop by drop. 


The Seibert Cylinder Oil Cup Co. 


H. A. ROGERS, Agent for New York. 
‘19 John Street, New York. 











O 





VER 75,000 IN ‘USE. 


Send for Circulars and Price Lists. 


THE HANCOCK INSPIRATOR CO. E 


OFFICE, 33 INDIA WHARF, BOSTON, MASS. 











HENEW “ 
Automatic 





rine 


‘“ CRESHAM” 


Re-Starting 


“Invaluable for use in Traction, Farm, Portable Ma- 


PATENT 


INJECTOR 


and Stationary Boilers of all kinds. No handles 


Mili, 
=a — SSS NI required. Water supply very difficult to break. Capa- 
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SSS 
ZZ 


t®-Send for Cat 


Q bility of restarting automatically immediately after in- 
R terruption to feed from any cause.” 


alogue. Reliable and Cheap. 





Sole Manufac 





turers in the United States and Canada, 


NATHAN MANUFACTURING CO. 
Nos. 92 and 94 Liberty Street, New York, 


J 











Established in 1874. 


CLEVELAND TWIST DRILL CO. 


24 and 26 West Street, Cleveland, 0 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 





ROOTS’ NEW ACME HAND - BLOWER, 


For Blacksmiths, etc. Slow Speed, Positive Blast. Is Durable 
Compact and Cheap, also Portable Forges, Tuyere [rons 
and Foundry Blowers. 


22 CORTLANDT S§&T., 
NEW YORK. 


} 


CONNERSVILLE, IND. 
Please Mention This Paper. 


S. §, TOWNSEND, Gen, Agt, 





P.H & F.M. ROOTS, Mfrs. 


COOKE & CO,, Selling Agts, 





THE ELLIOTT (Which always was good) 
Send for DRILt Has Recently Been 

PRESS Much Improved. 
STERLING ELLIOTT, NEWTON, 


MASS, 


Hall Duplex Steam Pump, 


For all Duties. 


SIMPLE, 
DURABLE, 
EFFICIENT. 


Hall Steam Pump: Co., 
91 LIBERTY $7, N.Y. 


a \ 


Particulars. 










DIXON’S 


‘GRAPHITE 
CREASE 


7 is the best material for coating Wire Rope 
that can be apvlied to it. The rope will last 
| twice as long. Itisalsospecially prepared for wag- 
| on axles and machinery bearings. It is absolutely 
| unsurpassed as a Lubricant, and is backed by 
unquestionable testimonials. 


SEND FoR CrrcuLaRs, Ero. 


JOS. DIXON CRUCIBLE CO., 


JERSEY CIry. N. J. 


SEBASTIAN, 
MAY & COMPANY’S 


| Improved Screw Cutting 


‘Foot or Power Lathes 















Catalogue of Lathes, Drill 
Presses and Machinists’ Tools 


y $60. 
7: 
and Supplies mailed on appli. 


~ 
te Sas cation. Lathes on Trial. 


= 167 W.Second St., Cincinnati,O 





ELLSWORTH 
& YANTIS, 


PATENT 
| OLICITORS 816F St., Washington, D.C. 
| 


[NDICATOR PRACTICE 
‘STEAM ENGINE ECONOMY 


AND 
By F. F. HEMENWAY. 


(CONTAINS plain directions for using the Indica- 
tor, and making all required calculations from 
the diagram ; also the principles of economy in 

| operating steam engines, and current practice in 
testing engines and boilers. Table of Contents 
mailed on application. 


PRICE, $2.00, Post Paid. 


| PUBLISHED BY 
JOHN WILEY & SONS, 
Publishers of Mechanical Books, 


15 Astor>Place.iINew York; 











NOBLE’S : 
Metallic No. O.—Bench Grinder, 34 in. Arbor. Takes 
BELT | wheels to 12 in. diameter. 
: Adapted to light grinding, such as tools for wood 
Lacings working purposes, moulding Cutters, Bits, Saws 


&e., &ec. 






Pat. Mch. 21 
1882. 
Adapted to me- 


dium and small 
sent on re’t’ of 50c. 


s1ze pelts. ple box 
A. H. NOBLE, New Milford, Connecticut. 


CRANK PLANERS 


Superior Design & Workmanship, Extra Heavy (1500 lbs.) | 
DOWN, ANGULAR AND CROSS-FEED, 
TO PLANE 12x16x15. 


THE R. A. BELDEN C0., DANBURY,CT. 
OLE OE BE SE 


END FOR CUTS AND PRICES OF OUR== 


NEW 16-IN. ENGINE LATHE, | 


THE MULLER MACHINE TOOL CO0., 182 W. PEARL ST., CINCINNATI, 0. 


“UNIO 


N STONE co. 
BOSTON __ 











Hand and Lathe Diamond Tools for dressing and 
shaping the faces of Emery Wheels. 


WAT". Somcrarar. HRY 
Cor’sp’d’ce 


grgpaee POND ENGINEERING CO. 














St. Louis, 
Mo. 





























ersal Planer Chuck. 


Univ 
_2_§ For Straight, Curved (Concave or Convex), or 
Fra Angle Work. Used on any Planer with Cross 
Feed for Links, Wedges, Keys, etc. Indispen- 
sable for Locomotive Builders and Master 
Mechanics. 


Greenwood’s 











‘THE (LY PERFECT” 
Portable Forges, 


The Lightest, Strongest, 
Most Durable, Easiest 
Working, and 1n every way 
THE BEST 


Portable Forge Made, 
» Buffalo Forge Co., 


BUFFALO, N. ¥. 








Circulars with full description on application. 
L. B. FLANDERS MACHINE WORKS, 
Pedrick & Ayer, Props., Philadelphia, Pa. 
WHY THIS IS PUT HERE! 
For the reason that if you are 
interested in raising water or other 
liquids by steam power, we wish to call NEW PULSOM ETER 
your attention to the j 
we... THE CHEAPEST AND BEST STEAM PUMP IN THE MARKET. PRICES LOWER THAN ANY OTHER, 
More Efficient, Simple, Durable, and more Economical, both as to running 
expenses and repairs, than any other Steam Pump. 
Call or write for our new 96 page Illustrated Descriptive Book containing Full Particulars, Reduced Net 
Prices, and hundreds of A-1 Testimonials. Mailed Free. 
PULSOMETER STEAM PUMP CO., 83 JOHN STREET, N. Y. 
Joshua Rose's Great Treatise on Steam Engines 
IN PRESS FOR EARLY PUBLICATION. 
Mopern Steam Enarnzs.—An elementary treatise 
upon the Steam Engine, written in plain language, 
for use in the workshop as well as inthe drawing 
office ; giving full explanations of the construction 
of modern Steam Engines, including diagrams 
showing their actual operation; together with 
complete but simple explanations of the operations 
of various kinds of valves, valve motions, link 
motions, etc., thereby enabling the ordinary en- 
gineer to clearly understand the principles involved 
in their construction and use, and to plot out their 
movements upon the drawing board. By Joshua 
Rose, M.E., author of ‘‘The Complete Practical 


Machinist.” Illustrated by over 400 engravings. In 
oae volume, quarto, 320 pages. Price $6.00, free of 
postage to any address in the world. Subscriptions 
on publication. 





will now be received, payable 


A Prospectus showing the contents of this m 


eS 
n t book now ready, and will be sent to any one w 
wil furnish his address to 


HENRY CAREY BAIRD & CO. 


Industrial Publishers, Booksellers and Importers, 
810 Walnut Street, 
PHILADELPHIA, PA., U. 8S. A. 


The BERRYMAN Patent 


FEED WATER 
eater & Purifier, 


MANUFACTURED BY 
I. B. Davis & Son, Hartford, Conn. 


This heater has been in constant use 
over ten years. None have ever re- 
quired repairs. Gives the highest re- 
sults attainable by the use of exhaust 


m.. Steam, 


BENJ. F. KELLEY, Agent, 


9! LIBERTY ST., NEW YORK. 








—HGH DUTY— 


ear CTO rained 


WATER WORKS 


OVER 100,000,000 DUTY 


—CUARANTEED— 


SEND FOR RECENTLY ISSUED PAMPHLET 


HENRY R. WORTHINGTON 


NEW YORK CITY. 


























Philadelphia Office: 
JAMES BERRYMAN, 125 N. Fourth St. 
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MERITS PROVEN BY 90 YEARS’ CONSTANT USE. 


SAFE BOILERS 


Address, Harrison Safety Boiler Works, Philad Iphia, Pennsylvania. 


—— 


eae ANCLE, 


ENKINS BROS.’ VALVES, “°° “Check AND’ sarery 


MANUFACTURED CF BEST STEAM METAL. 


The Jenkins Discs used in these valves are manufactured under our 1880 patent and wip 
stand 200 lbs. steam pressure. 


WE WARRANT ALL VALVES STAMPED “JENKINS BROS,” 
F 


% FI 71 John St., — — , 
JENKINS BROS. Ha 13 Sout 4th St. Philadelphia. 3 





END FOR 
NEW LIST, 





Oneida Steam Engine & Foundry Co. , Oneida, N. ¥. 


Manufacturers 
of all kinds of 


CHUCKS 


SEND 
FOR 


LATHE 


Under 


No. > 





(VATALOGUE. 8, 


AND 





‘DRILL 


Westcott’s Patent. 


Capacity Little Giant Improved. 


holds 0 to i inch. 
Oto wy “ | 

0to % 

0tol 

0 0 to 1 


UT TLE Giant 





MC GRAW’S 
PATENT ADJUSTABLE TUBE ROLLER EXPANDER. 


Expands 
from 3 to 
4 different 


circular. 


J. H. MC GRAW, 187 West Eighth Street, Oswego, New York, 


PATENTS 


J.C. HOADLEY, 
IVIL AND MECHANICAL ENGINEE 


and Expert in Patent Causes, 
28 STATE STREET, ROOM 28, BOSTON, MASS. 


woob- D-WORKING MACHINERY 


For Planing Mills, Fur. 
niture,Chair and Cabinet 
Factories,Oabinet Works 
andGeneral Wood-Work- 
ing. Send Stamp for Il 
lustrated Catalogue to 


ROLLSTONE MACHINE 00., 
45 Water 8t., 
FITCHBURG, MASS . 


ay SURYA 


For er! a Power, 
8” and 10’ ’ Stroke. 


Adapted rh all Classes of Work 
to their capacity. 


CIRCULARS FURNISHED, 


BOYNTON & PLUMMER, 


Worcester, Mass. . 





THOS.P. SIMPSON, Washington,D O, 
No pay asked for patents until ob. 
tained. Write for Inventor’s Guide, 

















Rarnes’ Foot-Power Machinery. 


Complete outfits for Actual Worksho op 
Business, Read what a customer says’: 
* Considering its ca capacity at and the ac- 
curateness of your Lathe, I do 
not see how it can be produced at such 
low c The velocipede foot-power 
is simply elegant. I can turn steadily 
for a whole day and at night feel as 
little tired as if I had been walking 
around.” Descriptive Catalogue and 
Price List Free. W.F.&Joun BARNES 
Co, Address 1995 Main St.,Rockford, Il. 








Wi 
Transmit 


(4 ((e? 


from! To looo Hons] 


ue LINK BELT MACHINERY Ca 





13 1017 So. Jefferson & f. 








penpas CHICAGO i York 








CINCINNAT) 
w OHIO, U.S.A 


J. A. FAY&C 


BUILDERS OF IMPROVED 


WOOD-WORKING MACHINERY 


Embraces nearly 400 Machines for 


PLANING & MATCHING 


Surfacing, Moulding, Tenoning, 
ee Boring, and Shaping, 
etc 

Variety and Universal 


_. Band, Scroll and Circular Saws, 
UZ. Resawing Machines, Spoke and 








N=. Wheel Machinery, Shafting, Pul- 
a : Eleys, etc. All of the highest 
= = standard of excellence. 
W. H. DOANE, Pres’t. D. L. LYON, Seco’y 
; E.B. STOCKING, ATTY 
Opp.Pat.Of, Washington,D.C, 
Send sketch for free report as 
to patentability and new 
book on Patents 
= BRIDGEPORT, CONN. 
Manufacturers of 
The Forbes Pat. Die Stocks, 
Power ab des Cutting and Thread. 
ing Machines, hte rd Ma- 
chines, Ratchet Drills, 
Special 1 Machinery, etc., etc. 
am WRITE FOR CATALOGUE. 
: Mention Paper. 





VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE. RB. I. 


“i TURRET & SPEED 
LATHES 


BRASS 
FINISHERS’ 
TOOLS, 
CGACE 
MACHINE 
WORKS, 
WATERFORD, 
NEW YORE. 








A UNIVERSAL WRENCH. 
BAUER’S PAT. 


m, SELF-ADJUSTING, 
W sELF-GRIPPING, 
SELF-ACTING 


Grips from Largest to Smallest size. Get List from 
PAINE, DIEHL &00,, 12 BANE ST., PHILA, PA 








CORRESPONDENCE SOLICIIED. 





Experimental and New Machinery for Special Purposes 


BUILT UNDER CONTRACT 
Erom Specifications and Inventors’ Designs. 


AMPLE SHOP AND SHIPPING FACILITIES. 
COHOES IRON FOUNDRY AND MACHINE Co., 


COHOES, N. Y. 











T00L 


IMPROVED POWER, OB RAND PLANER, 


PLANES 27 in. long; 12 in. wide; 8 in. high. 
® Machinists, Engineers, Model Makers 


and all classes of Mechanics can find TOOLS to suit them at Reduced Prices. 


A. J. WILKINSON & CO. 
1s4 to 186 Washington Street, 


BOSTON, MASS. 
CATALOGUES FREE, 





"ADAMS PATENT, AUTOMATIC 
BOLT®NUT THREADING’ POINTING MACHINES. 


MANUFACTURED 


SOLELY 


THE ADAMS & PRICE WNenTIN at=yae 


35° 41 INDIANA ST. CHICAGO. 


ILLUSTRATED CATALOGUE “¥ 


APPL CAT JN 





| 


FRICTION 


ACME MACHINERY COMPANY, 


CLEVELAND, OHIO. 


Advantages of the **Acme” Bolt Cutter: 
Large bearing on top of Dies by using a Cap. Fine ad- 
justment by differential screw. Positive Toggle Lock 
Die- -ring connected to Barrel. Positive Motion. Every 
part exposed to view, it cannot yay & with chips or 
scale. Quickness of changing Dies (in less than a min- 
ute). Nosprings used. Index on Head so a fit can be 
cut at once. Cheapness of Dies. Advantage of Plain 
and not the disadvantage of Case Dies. Reversible 
Dies Even number of Dies and ahead of center. All| 
wearing parts are tempered Steel, made to Jigs and 
Standard Gauges, and are interchangeable. Dies cut in 
one Head will fit any other, and where more than one 
Head is used this is a very vital point. The ACME 
Head can be put on almost any Bolt Cutters, and parities 
having other make of machines will find @ greai improve 


ACME EOLT CUTTER. 


PAT. DEC. 5, 1882. 
PAT. DEC. 4, 1883. 
PAT. AUG. 25. 1885. 


aus valle an “A CME” Head” and Dies On it. 


HE DUPLEX INJECTOR | 
THE BEST BOILER 
FEEDER KNOWN. 

Not liable to get out of | 

order. Will lift water 25 

feet. Always 





The Almond Coupling, 


A new quarter van 
motion to replace 
quarter turn belts and 
bevel gears. 


T, R. ALMOND, Mir, 


83 & 85 Washington Street, 
BROOELYN, N. oe 


, UNIVERSAL RADIAL] 
RADIAL DRILLING MACHINES 


= PRICES$450.22& UPWARD 
0 LINERS AADIAL eS 


ESTABLISHED 1851. 


‘THE HORTON LATHE CHUCK, 


delivers 

» water hot to the boiler. 

Will start when it. is hot. | 

#7 Will feed water through 

4} a heater. Manufactured 

j and for sale by 
c JAMES SEXES & C9, 

Detrott, Mich, 


NOISEL3ESs, 








TIT 





| ae 


LT 


Has greater sange than any two ratchets made, and at t' the | 
wice cone, Ee bones ‘or Srcene. 
ACHINE CO., Warsaw, N.Y. 


@,\COMMON-SENSE 
~@,_GREASE CUP. 


y 

PERFECTLY AUTOMATIC, 

WILL SAVE 50 PER CENT IN THE 
COST OF LUBRICATION. 


Has never yet failed to cool the most 
obstinate journal. 


WILL APPLY ANYWHERE ON | 
TWO WEEKS’ TRIAL. ° 


MAIN & HARRIS, 


12 COENTIES SLIP, N. Y. 


T WILL PAY YOU 
a TO CORRESPOND WITH US. 


+ FOSSIL + MEAL + 








Canal “Ne Windsor Locks, Conn., U.S. A. 


PIPE AND BOILER COVERING. 


Light as Hair Felt. Absolutely Fireproof. Easily 
plied. Can be used over and over again. Thickness 
of 96” to 34’’; equal to other coverings at 2” to 24%” 


Beware of Imitations. Sold in Bags of 110 lbs. each. 


Acknowledged by leading authorities to be the best 
non-conducting material in the market. 


FOSSIL MEAL CO., 48 Cedar St., New York. 
Send for Circular Mention this Paper, 


'MINNE APOLI INDUSTRIAL 


EXPOSITION 


OPENS AUCUST 23, CLOSES 
OCTOBER 2, 1886. 














PACE, LIGHT, POWER, etc., furnished free 

to Exhibitors. The Committee on Exhibits in- 
vite correspondence with manufacturers and ott I 
who desire to exhibit their goods or processes t 
the people of the most prosperous and best bey ng 
section of the Union, 








MINNEAPOLIS ha is 150, 000 > people, and withit 
a radius of twenty miles are over 400,000. 
Minnesota, Dakota, Wisconsin, Iowa, Nebras 
Manitoba and the whole northwestern section, 

to the Pacific, tributary, with over 6,000,000 popu!a- 
tion. 48,000 miles of railroads center in the city. 
Hz ave he 1 60,000 daily attendance at Minneapolis fair 








@PECIAL RATES over all roads, ‘and the fin 
line of attractions that can be obtained. Nego- 
tiations nearly closed with Mexican National Ba! 
which will draw more people than any other m 
sical organization. Correspondence invited and ft 
pe urticulars furnished. W. M. REGAN, 
Ch. Com. on Exhibits, MINNEAPOLIS, MINN. 





Cost $250,000; 7 1!-2 acres floor 
space; fire-proof art gallery. 


Patent Fiexible Back Hack Saw for Machinists’ Use. 


Made of best band Steel, The teeth cnly are 
hardened by an entirely new process, the back 
remaining soft and flexible. Warranted not 
to break. Send for sample and otrouler. En- 
pnw by The Pratt & Whitne » Jone 
Heaney, 3 Fey Supt. Motive Power, Y: d 

. and others. 


HENR} Y¥ G. THOMPSON & SONS, 
New Haven, Conn. | 51 Leonard St., N. Y- 


SLuTeH PULLEYS AND 
CUT-OFF COUPLINGS. 


JAS. HUNTER & SON, 
North Adams, Mass. 
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ILL AND MACHINE COMPANY, New Bedford, Mass. 
Morse Patent Straight-Lip Increase Twist Drills, 


Morse TWIST DR 


Manufacturers of 





SOLID AND SHELL REAMERS, BEACH’S PATENT SELF-CENTERING CHUCK, BIT STOCK + a 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


ee» Donble Angle Iron Shea 


(7 HILLES & JONES, 


WILMINGTON, DEL. 


We claim many advantages in this tool over any other 
style made: Being double, it will cut either right or left; 
Its knives are of a proper height for convenience of 
working; It will cut a bar square off or on a bevel; 
Being supplied with a clutch, it can be stopped instantly. 
It is a serviceable tool for bridge building, ship build- 
ing. or any kind of railroad work. It is the machine for 
shop work, as the knives can be changed to cut round, 
flat and squareiron. THREE S1zEs. 














WA 














CRAIC’S § (faye ancci sees 
. BEECHER & PECK, NEW HAVEN CONN. 
New “Class C” Lubricator PECKS Pi RT" JOROP PRESS. 
es BEECHER & PECK, pee Seat 
The Craig Sight Feed Lubricating Co- 
LAWRENCE, MASS. NIA Cc HW 1 N a 
Manufac f P 
-Sight Feed ae for For Reducing and Pointing Wire. 
Locomotives, Stationary, Marin 





Especially adapted to pointing wire rods and 
wire for drawing. 


For Machines or information, address the 
manufacturer. 


§.W. GOODYEAR, Waterbury, Ct. 


: Portable & Pumping cngines, 
WRITH FOR CIROULAR. 





BOILER FEED PUMP E 


MADE BY 





\\ M.R. MUCKLE, Jr. & 00. 


PHILADELPHIA, 


IZES TO SUIT 
STEAM PLANTS, 


UP TO 300 H. P. 






Send For. CirculaR 


use NJBOTORS 


AUTOMATIC 











HALLS 





pee LATHES, 4 RAND + LAURE 


Slide Rests and Planer Centers, 















STEAM SPINOLE 


eT ar tf i i ae gd Mad a 


4 taitatidus PT libutaloinlats 


L. §. STARRETT, 


Manufacturer of 
FINE TOOLS. 


ATHOL, MASS. 
SEND FOR FULL LIST. 








OvERFLUY 











TAKE OUTTUB' 
FOR CLEANS! 


waTtR | 


OVER 20,000 IN USE. 


HALL’S ENGINEERING Co., 
112 JOHN STREET, NEW YORE. | 























WHEEL 
AND 


No.5 ri83. CUTTING g 


tL ilies 


Will Cut 













72 : 7 he b} 
i huuludinty wlahit uatdasbnl AMAT ERR MAN MR AAR MR 


Rubber Goods Especially to Order. 








Brass 
Wheels P Fine and accurate work for Mechanical Pprporcs Sewing 
tod Inches y Machine and Electric Light articles, Prevete ires,-Bottle Stop- 
| pers, Seamless Tubing. Pure Moulded Boiler Gaskets and Steam 
in = | ipe Rings ad nevet melt or blow out, Extra Quality Sheet 
Diamete r, & | Packin r? Valves, Pure Anti-thill Rattl Esti. 
Spur, | mates for cost 0 new articles, including moulds, w en S decired. 

Revel os THE HARTFORD RUBBER WORKS, 
rown$3 





HARTFORD, CONN. 
AND 


STEEL PINIONS 
Tol Ine h in Diam. 











JAMES W. SEE, 
Hamilton, Ohio, U.S. A. 


Acts as Solicitor of Patents, Cav- 
eats, Trade-Marks, Design-Patents, 
Labels, and Copyrights, foreign and 
domestic, reports on questions of 
patentability, infringement etc.,and 

serves as expert in patent causes. 


Send for 
D'seription 
and 
Price es, 


GLOAN, CHACE & , COMPAN 


289-293 Washington St., Newark, N.J. 














Y 


BUIL BUILDERS OF WATCH AND CL OCK MACHINERY. 











LATHES, 
PLANERS, 
DRILLS, 

. SLOTTERS, 
Ete, 

NEW HAVEN MANUFAC’G CO., 


New Haven, Conn. 





ponostari MACHINERY: 


PRESSES, 
PUMPS, 
PUNCHES, 


ACCUMULATORS, 


JACKS, 
VALVES, 


- FITTINGS, 
i Vault Elevators, 














‘Watson & Stillman, 


= 204-210E. 43d St., 








FITTINGS, vatve 


THE CINCINNATI SCREW AND TAP (0., 
CINCINNATI, OHIO. 


Be Screws, 
TAPS, DIES, 









send for l\lustrated 
CATALOGUE 





Aas 
UNIVE 





FERRACUTE MACHINE CO., 


BRIDGETON, WN. J., U.S.A. 
Presses, DIEs 
and all other Sheet Metal Tools. 


A new line of PUNCHING 
PRESSES just out. 


Send\for Catalogue. 


“THOS. H. DALLETT & of 
48th & Buttonwood Sts.,°4>4" 


PA. 
MANUFACTURERS OF 


RPA TEN T 


Portable Dring Nast, 


VERTICAL DRILLS, tom! 
Radial Drills, Multiple Drills, seis - 
HAND DRILLS. copt ) 


" Send for Illustrated Catalogue. 





Hide 
D. SAUNDERS? SONS 


= |. X OF L. ORIGINAL 


TRADE MARK. 


Pipe Cutting ¢ fact 


BEWARE OF IMITATIONS, 
enuine without our Trade-mark 
STEAM AND GAS-FITTERS’ HAND TOOLS, 
Pipe Cutting and Threading Machines, 
for Pipe Mill Ung a § ONKERS N.Y 


3end for Circulars. ERS, N.Y 


BEVEL GEARS, 


a Out Theoretically Oorrect. 
For particulars and estimates apply to 


BREHMER BROS., 


Machinists, 
440 N. 12th St., Philadelphia, Pa. 


































Iron and Steel 


DROP FORGING 


Of Every Description, at Reasonable Prices. 


P, BLAISDELL & C0. THE R.A.BELDEN C0.,DANBURY, CT. 


Manufacturers of 


achinists’ Tools, 
WORCESTER. MASS. 















THE 











a ijt | 

S itsuge 2 ¢. Qt6 OeUSLUTE UT 
ert = OS a te 2 : 
3g ere , peo 
| Ae SSS zag nae Adeated to rept week witiwead 

ra] 5m e oSseg se drills. Its extreme sensitiveness 
oN s mo me arog 4 & a grgrents clogging | and breakage of 
96 VE, PORE gs Has a swinging table with 
Baee % 5 og & D Ege attachment for center drilling. 
=) 5 a ray r= o & ® so Instantly adjustable to different 
wm “Ouy pees Was lengths of work. Over 200 already 
bl gkayatsabl ss in use. Send for Circular. 
, 6 v- oO 
ae g heat beege” g DWIGHT SLATE, 

“TR =| | : == = om 
Fa fSebseceee r Hartford, Conn 
To Qn em BO = 
Oa CSE EO eke DEXTER, 
Ae reeeivees FAY & SCOTT, 
= gov rates 3 MANUFACTURERS OF 

nO™M ATED = 
,P ABEBESS*s WOOD LATHES, 








Drill Lathes, Shaping Machines, 
Milling Machines, Planer Centers, &c, 


SEND FOR CATALOCUE. 


American Twist Drill Company’s 


PATENT CHUCK JAWS. 








8 Big Price per set of 4 Jaws M 
48, $56. Bolted to lathe face Li eng OUR 
they make best and cheapest chuck in IN EE W7 
the world. Address ordexs 


and Supplies sent free to any address on receipt of ten cents 
in stamps (for postage). 


Chas. A. Strelinger & Co., Wood Ave,, Detroit, Mich. 


HILL, ~ AEE & CO., Boston and St. Louis, 
NING, MAXWELL & MOORK, N. y. City, 
TALLMAN & MeFADDEN, Phiiadeiphie, P 
or Wi. BINGHAM & CO., Cleveland, Ohio. 


BROCK’S PATENT DROP-FORGED CHAIN PIPE WRENCH, 
> MADE | ENTIRELY OF BAR STEEL.—Six Sizes, adapted for Pipe 


. from 4 to l4inchesdiam. — 


















Each number will f fita range of sizes equal to six or more 
tongs, while it will outwear an equal number of any kind. 
chanweabie. 


airs of common 
All parts are inter- 
Jaws hardened to saw temper, and can be sharpened with a file. 
Does not crush pipe; quick grip; never slips; chain will not unhitch in use, but 


can be instantly released. J, H, WILLIAMS & (0,, Iron & Steel Drop Forgings, 11 Richards St,, near Hamilton Ferry, Brooklyn, N. Y, 


FOUNDRY AND MACHINE DEPARTMENT, 
: m HARRISSERG CAR MEG. CO. 


HARRISBU ne, PA. 


= Highest Award .°"er,.Mec= 


Diploma 
AT FRANKLIN INSTITUTE NOVELTY EXHIBI- 


TION, PHILADELPHIA, 





We are operating the finest and most successful 


Electric Light Stations in the world, A change of 
speed not excee | one per cent guaranteed, run- 
Se eT MOMMAGRE-CO. ning light andloaded Send for catalogue, 





THE EATON, “COLE & BUENHAM CO. 


82 & 84 FULTON STREET, 
NEW YORK. 


“ Fac 
BRID CHPOR T; 








MANUFACTURERS OF 


Pipe Cutting and 


Yeegee 


Threading Machines 


OPERATED BY HAND OR POWER, 


ADJUSTABLE DIE STOCK. 


Cuts pipe 14” to 2’. Also maae in 
Ratchet form, and with cutting-off 
attachment. 


S, PIPE, PIPE TOOLS. 


J ALL STYLES OF 


Tron & Brass Goods 


FOR 


Steam, Water and Gas 
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—_—— 
MANUFAC CTURERS 


WILLIAM SELEERS & (0, 


IMPROVED MACHINE TOOLS ror worxixe [RON AND STEEL 


STEAM HAWMERS, PUNCHES and SHEARS, LATHES, PLANERS, 
BENDING ROLLS, BORING and TURNING MILLS, 
‘DRILL AND TOOL GRINDERS, Ete., Ete. 


MIAFTING, PULLEYS, HANGERS, COUPLINGS, Me 


|| IMPROVED INJECTORS FOR FEEDING BOILERS. 
PAMPHLETS, PHOTOTYPES AND PRICES FURNISHED ON APPLICATION TO 


OFFICE AND WORKS, PHILADELPHIA, PENNA, 


OOM NEW WATER-TUBE STEAM BOILE 


SAFE! ECONOMICAL! DURABLE 








For ILLUSTRATED CATALOGUE of NEW BOILER, Address 


BENDROTH & ROOT MARUFG. CO. 


— 28 CLIFF STREET, NEW YORK.— 


THE r NEW i YORK SUPPLY CO., Limited: 
paiuwaY. “HEADQUARTERS! 59, 50 


| vacumirsts’ 
| ENGINEERS’ ‘ORE 
| §$@TEEL 


ins BARRIS 


‘Supplies 
DRAWING 
NSTRUMENTS 
The Lowe Feed Water 
HEATER. 


~ Heating and Purify- 
ne Feed Water for 

Be lers and other pur- 
poses, with Exhaust 
Steam from High or 
Low Pressure Bastnen, 





John St. 


NEW ,YORKj 





Send for 72-Page 
ILLUSTRATED CATALOGUE. 


WM. T. COMSTOCK, 
6 Astor Place, + New York. 


- 
. 





‘dqHOLMOID °H 


‘SLNENZAQGNI NETCON 
NIV CNV CHGI-NEALTE TONY LNALV BLL szzis 


‘XLTVIOddS ¥ 


ST1IaGd LHOIAMdN 





7 is the simplest, most 

Efficient and Reliable, 
and at less cost. Con- 
structed onthe best sys- 
tem, saving most fuel 
and boiler repairs. 

Write for Histories of 
Boilers and Feed Water 
Heaters ( freeon mention- 
ing this paper), to 

BRIDCEPORT 


BOILER WORKS, 


WILLIAM LOWE, Propr. 
te Agents Wanted. 


‘ 
S 
3. 
S 
3 
8 
~ 
= 
S 
Sd 
> 





JoorrnateicuronD svmacuse.n.y 3 


MACHINISTS’ SCALES 


Pateat End Graduation. 
We invite comparison for accuracy yith all gil others. 
ry Scale Guaranteed, Send for 


COFFIN N & LEIGHTON, SYRACUSE, I. N. Y. 
co eeminansconaae 








RICHARDS’ PATENT 
Combination Planer ana Shaper. 


Several sizes, any length of bed. Only the head travels, the work 
remaining stationary. | Combines advantages of both planer and 
shaper, Effective, durable and convenient. A number in use, giving 
perfect satisfaction. Send for circular. Manufactured by 


E. A. WALKER, 
75 Laurel Street, Philadelphia. 


HARRISOW S$ ADJUSTABLE FLUE-HOLE CUTTER. 


An effective labor-saving tool for the boiler shop. 
holes from 2 to 5 inches inclusive. The cutters proper 
are forged from 5¢-inch round steel, can be renewed 
at trifling cost ; are easily adjusted and firmly held. 


REMINGTON & CO., 
WILMINGTON DEL. 


FLUOR SPAR 


vei i il ' 


pd: Wel il | 








Size No. 1 cuts all size ¢ 


Manufactured by 





A natural product taken from our own mines. Unlike any of the 
artifivial compounds or manufactured products heretofore on the 
market, We guarantee its success if directions are followed, or ask 
pe pay. a 8or bed ounds +, aoe Son oe iron requires to puri the 
ron, and will more than pay for itself in the cupola cle 
he best flux for foundry work; also used : = 
of silver, copper and | U y glass 
ope _ee ware. Used by chemists tn making 
etching ornamented glass. Can be used in 
the basic process. 


THE EVANSVILLE LEAD AND SPAR + a co. 


THE BEST 
Successors to B. BURBANK & co. 


FOUNDRY FX eee e eee ep. 
THE FISHKILL CORLISS ENGINE, 


A FULL LINE OF SIZES. + 


. Vertical Condensing: Engines 


Specially sdapted for and extensively used 
in large grain elevators. 


BOILERS. 


Manufactured by the 


g Mishhil Teanding Jefachine Co, 


| 
| 
FISHKILL-ON-THE-HUDSON, N.Y. | 
| 


Gena for Catalogue A, containing Iu 
Desevintions ¢ and Referen ues . 








Southwark Foundry & Machine Co, 


ENGINEERS AND MACHINISTS. 
WASHINGTON AVE. AND FIFTH ST., PHILADELPHIA, PA. 
PORTER-ALLEN and SOUTHWARK ENGINES, BOILERS AND TANKS, 
BLOWING ENGINES, PUMPS, GAS APPARATUS, BESSEMER CONVERTERS, ETO,, 
SUGAR MACHINERY, HYDRAULIC MACHINERY, ETC.. ETC, 


Tat Lave Austr 


Double, Single, Angle- 
Bar, Gane orizontal, 
Twin, Boiler, Spacing 
Gate, Maltiple, Belt and 

Steam-Driven 


Punches and Shears, 


Over 300 Sizes. 
ALSO, 


> Power Cushioned Hamner NN 


Send for new catalogue. mM 


BRANDON'S PISTON RING 
< a, . PACKING. 
Fu 


- 





Hamilton, 


1] 5 OHIO, 





oils use a piston is self- 
ed against pressure, this 
Pressure being balanced so as 
permit neither the forcing 
ofthe rings outwardl y causing 
wear of and cylinder, nor 
beard og a the fluid to 
pass 
For Booms or Illustrated Cir- 
cular, Address, 


JAMES BRANDON, 233 Tenth Ave. N.Y. 


eT We 
WNC iain aN tN = 
Chae Bas 


STEARNS MFG. COMPANY, 


BRIS, PA... 
Engines from 15 to 400 Horse Power, 


Boilers — and Iron supplied to the trade or 
he user. Send for Catalogues. 


AW MLS and GENERAL MACHINERI, 


Works at ERIE, PA. 


ii " ‘nt 
teu Ga 


WWW 


William Barker & Co. 


MANUFACTURERS OF 


IRON AND BRASS WORKING MACHINERY, 


140 and 142 E. Sixth St., Near Culvert, 
CINCINNATI, 0. 
SEND for CIRCULARS and PRICES. 











IW.COLBURN & Co.{* % * -f 
FITCHBURG, MASS. 
‘i oO) MAIN ST’. 


. 
an 
eens Sn 


HARLES Mi Ee 
SET TINER STA 
SANW ST. 4% NEw Yorx«k: 


a OY 


& SK 


NS INCANOESERITT 
PRICES [ LISHTING MACHINES. 








Office, 
New niisieitia. N. J. 
Manufacturers of 


MOORE’S SYSTEM 


WATER-TUBE STEAM BOILERS, 
Unequalled for 
SAFETY, ECONOMY AND DURABILITY. 


Branch Offices: 
New York City, 64 Cortiandt St, 
Philadelphia, Pa., 49 N. 7th St, 
Boston, J Mass. ee 50 _Oliver St. 


HITE’S FLEXIBLE METALLIC FILLET 


ow use of Pattern Makers. Sizes 14 to 1 in. 


WARD WHITE, 44 N. 4th nn 


| ere ae 


Morse ELevator Works 
MORSE, WILLIAMS & CO., 


Successors to CLEM & MORSE, Builders of all Einds of 
PASSENCER AND FREIGHT 


BAH) TH 





Lynde’s Pat, 


Pop Safty Valves, | 


Adapted to all Boilers. 
J. E. Lonergan & Co., 


Sole Owners and Manuf’rs 





he: “a 
eo & 
{ Samples, 








ROLLER TUBE EXPANDERS, 
FORGED STEEL, SHEET METAL PUNCHES 


screw PuncHes, A, L. HENDERER, 
Wilmington, Del 








Automatic Hatch Doors ~ 
A SPECIALTY. 
Send for Illustrated Circular 


Office, 411 | CHERRY ST. 


Works, Frankford Av.,Wildey 
and Shackamaxon ’Sts., 
PHILADELPHIA. 


N.Y. Office, 108 § Liberty Street. 


OSGOOD DREDGE O0., - ALBANY, 7 Y. 
RALPH R, OSGOOD, Pres, J iMEs H. BLESSING, Vice-Pres. 
JOHN K. HOWE, Secretary and Treasurer. 

Manufacturers of 
ITCHING 
MACHINEs, 4 




















ERRICES, 


REDGES, Etc., te, 


Over 40,000 in Use. 
oom Excavators, 
ADAPTED TO EVERY STYLE 
OF STATIONARY AND 
ren STEAM 


INE. 





Warranted se give satisfac. 
tion or no 


FOR CIRCULARS AND raves, 
ADDRESS, 


I The Gardner Governor 0. | 


QUINCY, ILL. 


=—=== Golemin A TOs DREDGS. = 
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In Use, Over. 1,000. 


"25 to 1,000 H.P. 


NEW_ _TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 
FI 













These Engines are the combined result of long ex- 

perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous ne at medium 
or high rotative speeds. Highest attainable Economy 
n Steam Consumption and superior regulation guar- 

anteed. Self-contained Automatic Cut-off Engines, 
12 to 100 H.P.,for driving Dynamo Machines a specialty 
Illustrated Circulars, with various data as to practical 
Steam Engine construction and performance, free by 


mail. address, BUCKEYE ENGINE CO., Salem, Ohio. 





a sw 
STEAM VENGINES 
“ULL VvaRIE™ 


iB: 


pBEit 4 
EWAR XS 








i N.W. ROBINSON, Clinton & Jack Sts.Chi Ti: 
ganes. W. 1 SIMPSON 70 Astor House, N.Y, {BOBENSON & CARY. St.Paul Minn. "8S ty py a 


Horizontal or Vertical, rect 
Actin 
Non- 

Send for Circular. 


BRANCH OFFICE : 
Cor. 5th and Chestnut si — 
PHILADELPHIA, Pa. - 


THE TABOR MF°G, COMPANY. 


SoLtt MANUFACTURERS OF 


TABOR STEAM- ENGINE GOVERNOR 


Patented April, 1888, and December, 1884. 
WILL REGULATE AS CLOSELY AS THE BEST AUTOMATIC 
CUT-OFF ENGINE. 
Perfectly adapted to every type of Stationary and Portable Engine. Fitted 
with speed adjuster, Sawyer’s Lever and ‘ 
Automatic Safety Stop. 


SIMPLE, SENSITIVE & DURABLE. 


All Parts Interchangeable. 
Send for Special Circulars and Price Lists. 






































KENSIYGTON ENCINE WORKS, LIMITED, PHILADELPHIA, 


Licensees and Manufacturers for New Jersey (south of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia- 


“OTTO” GAS ENGINE WORKS, 
SCHLEICHER, SCHUMM & CO., 


33d and Walnut Sts. Branch Office, 180 Washington St. 
PHILADELPHIA. CHICAGO. 


OVER 18,000 ENCINES IN USE. 
GUARANTEED 2, Genes, 8.2.28 ANY Sites Ga Barner 


THE ALBANY STEAM-TRAP Cos 


* BUCKET AND GRAVITATING 


TRA: PS 


, Automatically drain the water 
condensation from HEATING ake 
and return it to the boilers whether 
the coils are above or below the water 
level in boiler, doing away with pumps 
and other mechanical devices for such 
- v ses. 
= e also manufacture Blessing’s 
Patent Renewable-Seat — and Check 
Valves.—Send for Circular 
Albany, 


Albany Steam-Trap C0, as 
~ TRE BECKETT & MADOWELL UC. _— 
STEAM ENGINES, Hoists, Pumps 


AND GENERAL MINING MACHINERY. 
120 LIBERTY ST. NEW YORK. 


t@” SEND FOR ILLUSTRATED CATALOCUE. 


GASOLINE AND GAS ENGINE. 
\\ SIMPLE «= ssmZSx:: © DURABLEN 


or Beam, con 
Condensing ¢ or Compoun 


Sole 











{2 fan i 
TABBRME'C. CO.NY 





AAAS ET 
=) 





= 





® 
tl mt a 
‘Sama 111 








OFFICE AND SALESROOM, 


113 LIBERTY STREET, NEW YORK CITY. 


a 

















DE To 
UGES**® TEMp 
S San 6h paeralala af 


RTS ARE INTERCHANGERE 

"BE ORDERED ey NUMBER: 

STANDARD «xo NARROW 
ee GAUGE... 


ALSO FOR 

















\ PLANTATIONS, 








MINES AND 
a LOGGING. 














ARE] FLAME! RFFECTIVE! Cant 

5 MATCHES USED ! \ Foplicaio 

71 SLIDE VALVE! J-PDIGKSON, W.H (PERKINS, } ie JOHN DEVIN 
Unsurpassed economy in use of Gas. One FA a. 

turn of the fly-wheel, acting upon the 


smal “dynamo. creates’ an ——— Cc ~ a 
sufficient to start the engine 


Sizes, 2 to 10 horsepower, Send for Tus, Circular 
YONKERS MFG. CO. se'seysori. 





BESTS TOOLS 





























BOILERS, BUILDERS OF TANKS, on EARTH For 
eas HOLDERS, | WAPARIEN Se AMUrtemeu,, | sts 29 
GAS Winn & Mia BRIDGES, PUNCHING 222. 
GENERATORS, HYDRAULIC RIVETING PLANT AND FULL FACILITIES. Eto., Ete. W. C. YOUNG & C Worcester, Mass., | 


ey Manufacturers of 


vee en ENGINE CO. 
Engine Lathes, Hand Lathes, oye o¥ 


FOOT POWER LATHES, SLIDE RESTS, Ete. B52. a J 
& | 
maN 


HEWES & PHILLIPS i WE ARE MAKING| 4 & \ x J 
IRON WORKS, | : SPECIALTY oF| 4@ Mi 


Bes... EXTRA : 2s: 


A 24-INCH LATHE, 
BED ANY | 

















MACHINERY, 


New and Second-Hand. 
tei in. S., 5 ft, Bed Engine Lathe, New 


WITH 














,* 68 Lathe & Morse. LENGTH DESIRED. THISLATHEISDESIGNED) E=—= : 
i “ ott. ee ane snes 18 FOR SEVERE SER PORTABLE AND STATIONARY 
x < “ “ 9 ’ new e 
15 6 6ft. “ss ee * deep ey VICE: IT Is" THE | ENGINES and BOILERS 
, Gee me “s “ faa. not screw : Send for Catalogue and Prices. 
yw ; ¢ cutting. Phill! HEAVIEST OF ITs | 
7 6’. 7 “ec ‘ S } 
18 _ it, és if Fitchburg, rs az SIZE EVER PRO- | Jiaving greater facilities for 
Is - 8 tt “ “ « New Haven, g. 0. DUCED, AND THE WORKMANSHIP AS GOOD | re EAR CUTTING 
* a. ft. . - “Ames, nearly new. AS SKILL CAN) 
ae i6 tt “ " , nw a Taga 1 MAKE IT. | than we need at present, we are prepared to cut 
aa Te “ “ “Chain feed Screw iit of | accurately and with dispatch, a}l sizes of Spur and 
20 in. Drj Cutting, Cheap Anuracturers SEND vox en CIRCULAR. | Bevel Gears, 
rill Prentice Bros. IMPROVED 
2 Also other smaller drills. iit \from the Smallest to 30 inches Diameter, 
5, 4 ya 100 > Le CORLISS ENGINE, | \ ReOWORTE Glenwood Station,” 
eam Hammer, Miles HKEN 
mon. ena Stiles Punch Presses. ALSO awe a5 Yonkers, N 7 { ASHt oy AND MFG, ( " ster r Line, 
>» Wilder si id r Co, Pa. 
™ Wo. slog Alistatter Punch Press. High-Speed Engine eee | 
ee in. shaper, G. & E., new BOTH —WATER TUBE— 
New ) heed good order. 





THE BABCOCE & WILCOX (0, | STEAM BOILERS | 


24 in: 
SEND FOR SPECIAL LIST. 
80 Cortlandt Hoe Y.107 Hope St..,Glasgow,Scotland. | ewadtenanias 


Condensing and Non- con \; 
densing. High economic 


duty and fine regulation 


“ 


B’port. new. 
20 in. x4 tt. Planer, New Haven. 
20 in. x6 ft. Planer. Whitcomb. 





20 in. x 6 ft, Planer, Pratt & Whitney. guaranteed Branch Offices: ‘ 
26 in. x6 ft. ee Putnam. Tubular Boilers and Steam BOSTON Ow an econd-hand Machinery, 
Winch Vania 6 tt. * Powell, new. Fittings, Planers, Lathes, Oliver Street — a 
als0 a line of Mi ili oring Mill. Phila. Gear’ Cutters, | Shapers, f) PRUGN ph Sire COLD-ROLL 
ao 8. iliing Machines, Screw Machines, | siotters, also Hydraulic Oil aren ED SHAFTING, HANGERS, 
Fons gutters, op WRETE, AND STATE WHAT | Doesses and Veneer Cutting TiS Garal Street PULLEYS, ETC., ETC. 
Machinery, Shafting and Gearing. Bi Orontalet Steet GE ep 
E. P. BULLARD, | #&Avy PLANeERs A SPECIALTY. Sra uiein tee | CEORGE PLACE MACHINERY 60. 
KENDALL & ROBERTS, ¢ 60 Sén Ignacio: 121 Chambers St., New York, 














14 Dey Street, New York City. !xastern agents, CAMBRIDGEPORT, MASS. Send to Nearest Office for Circular. 
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BROWN & SHARPE MFG. CO... 


Providence, R. I., Manufacturers of 


MACHINERY ANE AND TOOLS. 


Description of No. 2 . 2 Vertical € Chucking Machine. 
Patented August 4th, 1885. 





work can be accomplished in a given time as can be done 
upon an Engine Lathe, and in a much superior manner, 
the work being more easily trued and fastened in place 
than upon any machine having a horizontal spindle, and 
the different tools in the turret-head easily brou bt into | 
operation in succession, while from the perpendicular posi- 
tion of the same, the chips fali through the center of spin- 
die of revolving table to the floor, causing no trouble by | 
clogging of reamers, &c. 

it has the Capacity to take a pulley 26 in. diam., 188 
in. face, and hub of 12 in. in length, and to bore a 4-in. hole | 
in same, making two or toree cuts, and finish by reaming, 
without removing the tools or work. 

The ae Table is driven by a 5-step cone for3. | 
in. belt, and geared 6to1. Steps of cone so graded as to | 
make cutting speed uniform for 5 different diameters of | 
holes, 

The Turret has 4 holes13-4in. in diameter, and is se- 
curely clamped 1n position. An adjustable dog allows the 
locking pin to be withdrawn at any part of its upward 
motion. 

The Turret Slide has a movement of 21 in., and an 
automatic feed which can be easily and quickly chan ve 
from the finest ever veeded to the coarsest required, it 
quick return by hand, and is counter- balanced by a weight 
inside of column. 

Price includes countershaft, wrenches, &c., all com- 

lete, delivered f. 0. b. at Providence, R. I. Weight, 4,400 


bs. 
‘IMlustrated Catalogue mailed on application. 


GLOTTING JV[ACHINES 


t F 9 to 48 in. Stroke. 
i i eee 






















New Patterns. 





RAM GUIDE 


ADJUSTABLE VERTICALLY’ 


Feed always takes place st upper end of 
stroke—never during cut. 


. VERY HEAVY AND POWERFUL. 


” NILES TOOL WORKS 


Hamilton, Ohio. 

















| 
| 
‘NEW YORK, - 
‘PHILADELPHIA, 


CHICAGO, 


96 Liberty St. 
713 Chestnut St. 
96 Lake St. 















SELF- ‘PROPELLING, wun LOCOMOTIVE CRANES. 


et 


HOIST, ROTATE AND TRAVEL UNDER 
THEIR OWN STEAM. 


The most generally useful Crane for shops, 
contractors, steel mills, ete. All capacities, 
2 and 5-ton sizes usually in stock. Send 
for particulars and illustrated catalogue of 
all types of cranes. 


The Yale & Towne Mfg. Co., 


STAMFORD, CONN. 
* New York, Chicago, Philadelphia, Boston. 


LODGE, DAVIS“ COMP'Y 


Masuracturers & DEALERS IN M AC ai i N c TOOIl S 


CINCINNATI, OHIO, 


PLANERS, ENGINE LATHES, 
SHAPERS, FOX MONITORS, 
~ UPRIGHT DRILLS, SPEED LATHES, 


VALVE MILLERS, MILLING MACHINES, 
t#" ALL FOR IMMEDIATE DELIVERY. WRITE FOR PRICES BEFORE BUYING. 
97to lls =) EGOULD& |  &- E- GARVIN & Co., 


MANUFACTURERS OF 
N.J. RR 


prt * SDERHARDT, ‘Machinists 4 Tron Workers’ Tools. 








-. in. 


32 a 












aM 











‘NOLLIGIHXE SNVATHO MAN 


Universal Milling Machine. 
LY €UATIIN IVSHAAIND MUN WO 
aod IVQaRM @I109 GHAISOdY 





1 (89 998) 


Lathes, Planers, Milling Machines and Drills. 


Sie NE oe 
SIA PERS., 
Patent Quick Adjustable Stroke, 


CAN BE CHANCED WHILE IN MOTION. ' 


order. 
Drilling to order. 


Nos.!39 to 143 CENTRE ST.,NEW YORK. 


With this Machine, from two to four times as much 


Special Tools for all kinds of manufacturing to 
Gear and Rack Cutting, Milling and Index 





‘|THE | PRATT & We ney COMPANY, 


*s* Hartford, Conn. «3+ Shaping «:+.<. 
MANUFACTURE he *Machines 


Lxd LA| N E a & with 12 in. and 14 in. stroke, al] 


feeds automatic. 
to plane 16 in. x 16 in. x 3 ft, KEY - SEAT 
to 60 in. x 60 in. x 20 ft., with 


quick return motion. Cutting Machines, 


PLANER & SHAPER 
CENTERS 6 & Vises, 


Price List furnished on | on Application, 


THE BILLINGS & SPENCER CO, === 


U. S. A. 
MANUFACTURERS OF 


BILLINGS’ Drop Forged LATHE eas. 


FORGED FROM THE PEs 
IRON AND STEEL For 
THE PURPOSE. 


A Full Line in Stock, 


Drop Forgings 


OF EVERY DISCRIPTION. 











with 6 in. x 10 in. stroke. 








| 
| 
| 
| 











BRASS WORKING MACHINERY. 


12 in. & 16 in. Monitors 
Valve Milling Mach’s | 
Double Key | 

Lathes, | 
Speed Lathes | 
Slide Rests, | 
Revolving | 
Chucks for | 
ia* Globo Valves, | 
Two-Jawed | 
= Chucks, | 















Worcester. Mass. 


Wrills, e&c. 


= MD ND 


C 


SUCCE 
T 





applica- 


Cuts, Photo- 
A. 


. Engine Xaathes, ¥laners, 


cs rca 











to 48 in. swing. 
s and Prices furnished on 


Manufacturer of ENGINE LATHES 
Lowell, Mass., U.S. 


-’ graph 
tion. 


= from 16 








GEAR WHEELS AND GEAR pouring. 


Send tor Catalogue D 


. B. GRANT. 


eae Beverly St., Boston, Mass. 


C-lch Lever Dri. 


Especially made for Agricul- | 
tural work. This machine has 
15-16inch spindle gear tww to one | 
has 4 changes on cone. All 
gears and racks cut from the | 
solid, fitted for Morse taper | 
No. 3; is a first-class tool. 


J. M. ALLEN, Present. 


W. B. FRANKLIN, Vicre-PReEsmpEnt. 





J. B. Prerce, SECRETARY. 










For New Reduced PRICE LIST, Write to 


G. A. Gray, dr. & Co., 


42 E. 8th ST., CINCINNATI, O 









Price $75.00. Send for Cat- LATS, 8 17 2. 
SS) alogue to ee 
{ W. P. DAVIS, os asinse” 

NORTH BLOOMFIELD, N. ¥. PLANERS, y 30x30’ | 

THE BUFFALO STEEL FOUNDRY, "“s's.” 
N. Y. 
ORDERS Ane LOSRESPONDENCE PRATT & AB ee 

wt oprietors. 





The Stiles MAGHINI Tool Crinder. 


FOR GRINDING LATHE, PLANER AND OTHER TOOLS; 


MANUFACTURED BY— 


THE STILES & PARKER PRESS C0. 


MIDDLETOWN, CONN. 
Branch Works and Office: 
203, 205, 207 Centre Street, corner of Howard, New York. 


i] Maxulee turer \ 











—of— 


PSeDIE 


J.M.CARPENTER Resin 


PAWTUCKET.R.I. 











